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(54) Abstract TTtfei: Isolation off sufatorraneanzohes 

(57) An apparatus 130 which comprises a zonal isolation assembly comprising: one or more solid tubular 
members 135, 150 each soh'd tubular member including one or more external seels 140, two or more 
perforated tubular members 145 each inclucjrng radial passages coupled fo the solid tubular members; 
and one or more one-way valves 1405 for cohtrollably fluidicly coupling the perforated tubular members; 
and a shoe 155 coupled tb the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular nrrambers are formed by a radial expansion process performed within the 
wellbore. 

Also disclosed are methods and systems of Isolating subterranean zones and of extracting materials 
from a wetlbore. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross ReffBrenee To Related Applications 

This application Is a continuatioivirH>art of U.S. patent application serial numtwr 
5 09/989.922. attorney dodcet number 25791.69. filed on 10/3Q001, ttiat was a 
ieontlnuation-ln-part of U.S. patent application serial numlw 09/440,338, attorney 
dodcet number 25791.9.02, filed on 11/15/1999. that issued as U.S. Patent No. 
6.328,113. that daimed tiw benefit of the filing date of U.S. provisional patent 
application serial number 60/108,558, attorney dodcet number 25791.9, filed on. 
10 11/16/1998, the disdosures of which are incorporated herein by leferenoe. 

The present application Is related to the foltowing: (1) U.S. patent application serial no. 
09/454.139. attorney docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913. attorney dodcet no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent application serial no. 09^2.350. attorney docket no. 25791.8.02, filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440.338, attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U;S. patent application serial no. 09/523,460, 
attorney docket ho. 25791.11.02, filed on 3/10/2000, (6) U.S. patent applicatton serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 applkatkv) serial no. 09/51 1 ,941. attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.1 7.02. filed 
on 6/7/2000. (9) U.S. patent appHcatton serial no. 09/559,122, attorney docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent appfacation serial no. 
PCTAJSOO/18835, attorney docket na 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisionai patent appficafion. serial no. 60/162,671. attorney docket no. 25791 .27. filed 
on 11/1/1999. (12) U.S. proviskmal patent application serial no. 60/154.047, attorney 
docket no. 25791.29, Qied on 9/16/1999, (13) U.S. pravisnnal patent appOcatton serial 
no. 60/159,082, attorney docket no. 25791J34, filed on 10/12/1999, (14) U.S. 
provisional patent application serial no. 60/159,039, attorney docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provlstonal patent appikatkm serial no. 60/159,033, atlomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent applteation serial 
no. 60C12.359. attorney dodtet no. 25791.38. filed on 6/19/2000, (17) U.S. provistenal 
patent application serial no. 60/165.228. attorney docket no. 25791.39, filed on 
11/12/1999, (18) tJ.S. provlsk)nal patent appllcatk)n serial no. 60/221,443, attorney 
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itocket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial rro. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provtetonal patent appiteatk>n serial no. 60037,334, attorney 
docket r». 25701.48, filed on 1W2/2000, (22) U.S. provisional patent appHcdtion serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent appUcation serial na 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001: (24) U.S, provisional patent applteation serial no. 60/259,486. attorney 
docket no. 25791.52, fHad on 1/3/2001; (25) U.S. proviskmal patent applicatton serial 
no. 60W)3.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. prDvisk)nal 
patent applicatfem serial no. 60/313.453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applk:atk>n serial no. 60/317,986, attorney 
docket no. 25701.67, filed on 9/6/2001; (28) U.S. proviswnal patent applicatton serial 
no. . 60/3318^386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 
utility patent application serial no. 09/969.922, attorney docket no. 25791.69, filed on 
10/3/200 1 , the disclosures of wtiich are incorporated herein by reference. 

Background of the Invention 
This inventkwi relateis generally to oil and gas exptoratkMi. and In particular to isolaflng 
certain subterFanean zones to facilitate oil and gas exptoration. 

During oil exptoration, a weHbore typically traverses a number of zones virithin a 
subterranean fbnnatkm. Some of these subtwranean zones will produce oil and gas, 
while others wia not. Further, tt. is often necessary to isolate subterranean zones from 
one another in order to tadlitats the exptor^n for and production of oil and gas. 
Existing methods for isolating stA^terranean prtxluctibn zones in order to facilitate the 
exploratkm for and production of oil and gas are con^)jex and experisive. 

The present invention is drected to overcoming one or more of the limitations of the 
existing processee for isolating subtenranean zones during oii and gas exptoratton. 



Summary of tiie Invention 

According to one aspect of the present Invention, an apparatus is provided that 
Includes a zonal isolation asserr^ including: one or more sold tubular members, each 



solid tubular member Induding one or moiB external seals, one or more perforated 
Uibular members ooupled to the solkl tubular members, wie or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluldic 
materials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of th? perfbrated tubular numbers for monitoring thd 
operating temperatixe within Oie perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perfbrafted tubular members fw 
monib^ng the operating pressure wfthm the perfcMrated tubular members, and one or 
more flow sensors operably coupled to orie or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular rnembers, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controliing the operation of 
the flow oontrol valves. At teast one of the solid tubular mennbers and the perforated 

15 tubular members are formed by a radial expansion process performed within the 
wellbora 

According to another asped of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
rBdiaDy expanding at least one of the primary solid tubulars and perforated tubulars 
within the weDbora, fluldidy coupling the perfbrated tubulars and the solid tubulars. 

25 preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the solid tiibulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or mora of the perforated tubulars. and controlling the flow of fluidic rnaterials through 
the perfbrated tubulars as a function of the monitored operating temperatures. 

30 pressures, and flow rates. 

According to another ^pecl of the present invention, a method of extracting materials 
from a pnodudng subterranean zone In e vrallbore. at least a portion of the weHbora 
including a casing, is provided that includes positioning one or more solid tubulars 

3 



within the weDbord, positioning one or more perforated tubulars within the welll>ore, the 
perforated tubulars traversing ttte producing subterranean zone, radially e>tpanding at 
teast one of the solid tubulara and the perforated tubulars within thd wellbore, fluidicly 
coupling the sdid tubulars with the casing, fliddldy coupling the perforated tubulars 
5 with the solid tubulara, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monrtonhg the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars^ 
and controlling the flow of fluidic materials through the perforated tubulara as a functibn 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a firet 
subten^nean zor>e from a second subterraneari zone in a weBbore is provided that 
Includes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulara travereing the firat subterranean zone, means for positioning one or more 
perforated tubulara within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the sdW tubulara and 
perforated tubulara within the wellbore, means for fluidicly coupling the perforated 
tubulara and the solid tubulars, means for preventing the passage of fluids from the firet 

20 eubtenranean zohe to the second subterranean zone within the wellbore external to the 
solid tubulara and perforated tubulars, means for. monitoring the operating 
temperatures, pressures, and flow rotes within one or more of the perforated tubulara, 
and means for controlling the flow of fluidic materials through the perforated tubulara as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 . 

According to anothw aspect of the present invention, a system for extracting materials 
Ijnom a producing subterranean zone in a weObore, at least a portion of the wbllbore 
including a casing, is provided that includes rheans for positioning one or more solid 
. tubulars wittiln the wellbore, means for positioning one or more perfbratiMl tubulara 
30 witiiin the wellbore, the perforated tubulars travereing the prpdiidng subterranean 
zone, means for radially expanding at least one of the solid tubidare and ttie perforated 
tubulara within the wellbore, means for fluldidy coupling the solid tubulara with the 
casing, means for fluidicly Coupling the perforated tubulars witti the solid tubulara, 
means for fluidicly isolating the producing subterranean zone from at least one other 
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subterranean zone wHhin the weHbore. means for fluidicly coupling at least one of the 
perforated tutnilars with the producing subterranean zone, nieans for monitoring the 
operating terr^eratures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through flie perforated 
.5 tubulars as a fundion of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatie is rmvided that 
includes a zonal isolation assemtHy indudirig: one or more solid tubular members, each 

10 solkl tubular member including one or moTB external seals, one or mom perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated ti^lar members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubulfir members and the perforated tubular members ara fomied 
by a radial expansion process perfonned within the wellbore, and the solid tubular 
liners are fornied by a radial expansion process performed within the wellbore 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone in a wellbore is provided that 
Includes positioning one or more solid tubuters virithlh the wellbore, the solid tubulars 
traversing the first sid>tefranean zone, positioning ohe or more perforated tubulars 
each Including one or more racfel passages wtlhin the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
25 tubulars and perfbratod tubulars within the wellbore. fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the esoond subterranean zone wHhln the wellbors external to the 
primary solid tobulars and perforated tubulars. positioning one or more solid tubular 
liners within the Interior of one or more of the perforated tubulars. and ladially 
30 expanding and plastically defbmiing the solid tubular liners virfthln the interior of one or 

more of the perforated tubulars to fluidicly seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a went>ore. at least a portton of the welltwre 
including a casing, is provided that includes positioning one or more solid tutnilars 
within the wellbore, positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubuiars traversir>g the 
producing subtenanean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, fluididy coupling the solid tubuiars with the 
casing, fluidicly coupling th6 perforated tubuiars wKh the soHd tubuiars, fluididy 
isolating the producing subtenanean zorie from at least one other subtenfanean zone 
10 within the weHbore, fluidicly coupling at least one of the perforated tubuiars with the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior (rf one or more of the perforated tubuiars, and radially expanding and plastically 
defom^ing the solid tubular liners within the Interior of one or more of the perforated 
tubuiars to fluididy seal at least some of the radial passages of the perforated tubuiars^ 

15 

According to another asped of the present invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone In a wellbore is provided that 
indudes means for positiohing one or more solid tubuiars within the wetlbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubuiars each including one or more radial passages within the wellbore. the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
means for fluididy coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the seocmd 

25 subtenar»an mm within the wellbore external to the primary^ solid tubuiars and 
perfbrated tubuiars. means for po^oning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and means for radially expanding and 
plastically defomning the sdid tubular liners within the interior of one or more of the 
perfbrated tubuiars to fluidicly seal at least some of the radial passages of the 

30 perfbrated tubiters. 

Acocxding to another asped of the present invwtion, a system for extracting materials 
from a producing sutrlerranean zone cn a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or nwre perforated tubulars 
each Including one or more radial passages within the vyellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the soOd tubulars and the perforated tubulars within the wellbore. means for fluidicly 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the pnxiucing subterranean 
zone from at least one other subtenanean zone within the wellbore. means for fliAfldy 
coupOng at least one of the perforated tubulars vwtti the producing subtenanean zone, 
means for positioning one or more sofld tubular liners within the interior of one or nrxro 
10 of the perforated tubulars. and means for radially expanding and plastically defbnning 
the soHd tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus Is provided that 
15 includes a zonal isolation assembly including: one or more solid tubular memberSp each 
solid tubular member Including one or nrn^re external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a seating material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present Invention, a hiethod of Isolating a first 
subtenanean zone from a second subtenranean zone in a wellbore is provided that 
includes posHioning one or more solid tubulars withiri the w^bore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radtal passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soHd 
. tubulars and perforated tubulars within the wellbore. fluidicly coupling the perforated 
tubulars and the primary solid tubulsro, preventing the passage ctf fluUs from the first 

30 sutrtenanean zone to the second subterranean zone within the wellbore external to the 
primanr sofid tubulars and perforated tubulars, sealing off an annular region withki at 
least one of the perforated tutnilars, and injecting a hardenable fluidic sealing material 
Into the sealed annular regions of the perforated tubulara to seal off at least some of 
ttie radial passages of the perforated tubulars. 
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According to another aspect oT the present invention, a method of extracting niateriais 
from a producing 8ut>terranean zone in a welit)ore, at ieast a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubuiars 
5 within the NMellt)orB, posttionihg one or nrtore perforated tubuiars each including one or 
more radial passages within the welibore, the perforated tubuiars traversing the 
producing subterranean zorte. radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the welibore, fluldlcly coupling the soGd tubuiars with the 
ca^ng. fluidicly coupling the perforated tubuiars with the solid tubuiars, fluididy 

10 isota^ng the producing subtan^nean zone from at least one other subterranean zone 
within the welibore. fluididy coupling at least one of the perforated tubuiars with the 
pnodudng subterranean zone, sealing off an annular region within at least one of the 
perforated tubuiars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubuiars to seal off at least some of the radial 

1 5 pasteges of the perforated tubuiars. 

According to anothw aspect of the present invention, a system for isolating a first 
subterranean zone from a second subteoanean zone in a welibore is provided that 
indudes means for positioning one or more solid tubuiars within the welibore, the solid 

20 tut)ulars traversing the first subtenrar^ean zone, means for positioning one or more 
perforated tubuiars each induding one or more radial passages within the welibore, the 
perforated tubuiars baverslng the second subterrarwan zone, means for cadiaily 
expanding at least one of the solid tubuiars and perforated tubuiars within the welibore, 
means for fluidicly coupling the perforated tubuiars and the solid tubuiars, means for 

25 preventing the passage of fluids from the first subterranean zone to the second 
sutrterranean zone within the welibore external to the primaiy solid tubuiars and 
perflated tubuiars, means for sealing off an annuter region within at least one of the 
perforated tubuiars. and mearis lor ir^ecting a hardenable flutdic seating material into 
the sealed annular regions of the perforated tubuiars to seal off at least some of the 

30 radial passages of the perforated tubuiars. 

According to anott^er aspect of the present invention, a system for extrac«ng materials 
from a produdng subterranean zone In a welibore, at les^t a portion of the welibore 
induding a casirtg, is provided that indudes means for positioning one or more solid 
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tubuiars within the wellbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wi^ibore, the perforated tubuiars 
traversing the prochjdng subterranean zone, means for radial^ expanding at least one 
of the solid tubuiars and the perforated tubuiars within the wellbore, means for fluididy 
5 ooupling the solid tubuiars with the casing, means for fluididy coupling the perforated 
tubuiars with the solid tubuiars, means for flukJidy isolating the produdng subtenanean 
zone from at least one other subterranean zone witltin the wellbcra, means for fluididy 
ooupling at least one of the perforated tubuiars wlh the produdng subterranean zone, 
means for sealing off ah annular region within at least me of the perforated tubuiars. 
10 - and means for injeding a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubuiars. 

According to another asped of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fomiatlon induding: one or mora sdld tubular members, each solid 
tubular hf^ember induding one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the sdid tubular mismbers and the perforated 
20 tubular members are fonrned by a radial expansion process performed within the 
wellbore. and at least one of the perforated tubular immbers are radially expanded into 
intimate oontad with the subterranean fomnation. 

According to another asped of the present Invention, a method of Isdating a first 
25 subterranean zone from a second subterranaan zone in a wellbora is provided that 
includes positioning or» or inore sdid tubuiars within the weObore, the sdid tubuiars 
traversir^ the first subterranean zone, positioning 'one or nrtore perforated tubuiars 
wHhln the wellbore each induding one or more radial passages, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 sdU tubuteirs and perforated tubuiars within the weHbore, radially expanding at least 
one of the perforated tubuiars Into Intimate conlad with the second subtenanean zone, 
fluididy coupling the perforated tubuiars and the sofid tubuiars. and preventing the 
passage of fluids from the first subtenanean zone to the second subtenanean zone 
within the wellbore external to the sdid tubuiars and perforated tubuiars. 
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According to another aspect of the present inventforip a method of exlracKng materials 
from a producing subterranean zorts iri a weltt)ore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or mors solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars within the weiiborB 
each including one or. more nadlal passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, ladiaHy expanding at least one of the 
perforated tubulars into intimate contact with «ie producing subtenranean zone, fluidldy 
10 coupling the soOd tubulars with the casing, ftuididy coupling the perforated tubulars 
with the solid tubulars. fluidlcly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbors, and fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone- 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
includes means for positioning one or more solid tubulars within the vi^ellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or wore radial passages, the 

20 perforated tubulars traversing the second subtenwiean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tulHilars Into intimate 
contact with the second siuttferranean zone, rmans for fluidicly coupling the perforated 
tubulars and the solid tubulars. and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a irodudng subterranean zone ^ a wellbore. at least a portion of the wellbore 
30 including a casing, is provided that includes .means for positioning one or rnore solid 
tubulars within the weflt»re. means for positioning one or more perforated tubutars 
withtn the wellbore each induding one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone/means for radially expariding at least one 
of the solid tububrs and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate oontad with the 
producing subterranean zone, means for fluldidy coupling the solid tubulars with the 
casing, means for fluWIcly coupling the perforated tubulars with the solid tubulars, 
means for fluldicly teolating the produclr^ subterranean mne from at least one other 
subterranean zone within the wellbote, and means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

According to another aspect of the present Invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a weObore that traverses a 
subtenanean formation and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member including one or mwe external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
mwibers and the perforated tubular members are fonned by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into Intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone in a weUtore that includes a 
perftmted casing that traverses the second subterranean zone, is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positionhg one or more perforated tubulars 
vwtWn the weDbore each Including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at teast one of the prinnary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated, casing, fluMldy 
coupling the perforated tubulars and the soRd tubulars, and preventing the passage of 
fluids from the first subtenBnean zone to the second subtenanean zone within the 
wellbore external to the soltd tubulars and perforated tubuters. 

According to another aspect of the present invention, ia mettod of extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the producing subtenanean 
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zone, IS provided that includes positioning one or more solid tubulars within the 
welR)ore, positioning one or more perforated tubulars within the wellbore eac^ Including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the weilbora, radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing, fluldidy coupling the solid 
tubuters with the casing, fkitdidy coupling the perforated tubulars with the solid 
tubulars. fluldidy isolating the preidudng subtenanean zone from at least one other 
subtenanean zone within the wellbore, and fluldidy coupling at least one of the 
10 perforated tubulars with the produdng subterranean zone. 

According to another asped of the prssent Invention, a system for isolating a first 
subtenanean zone from a second subtenanean zone In a wellhore that indudes a 
perforated casing ttiat tr&verses the second subterranean zone, is provided that 

15 indudes means for positioning one or more sdid tubulars witfiin the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the scdid tubulars and perflated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the pmforated casing, means for fluldidy coupling the perforated tubulars 
and the solid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
soBd tubulars and perforated tubuters. 

25 

According to another aspect of the present invention, a system for extracting materials 
frorh a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
Induding a casing and a perforated cashg that traverses the produdng subterranean 
^xne, that indudes means for positionir^ one or more solid tubulars within the 
30 weHbore. means for positioning one or more perforated tubulars within the weHbore 
ead) induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means fbr radially expanding at least one of the solid 
tubuters and the perforated hjbutars within the wellbore, means for rad'ialy expar^ling 
at least one of the perforated tubulars into intimate conted with the perforated casing, 
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means for fluidiciy coupling the solid tubulars wKh the casing, meians for fluidiciy 
coupling the perforated tut)ular5 with the solid tubulars. means for fluidiciy isoiattng the 
producing sul>terranean zone from at least one other subtenanean zone within the 
wellbore, and means for fluidldy coupling at least one of the perforated tubulars with 
5 the producing subtenranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly Including: one or more solid tubular members* eadh 
solid tubular member Including one or more external seals, one or more perforated 

10 - tubular mmnbers each including radial {passages coupled to the solid tubular nnernbers, 
and one or more perforated tubular liners each Including one or mora radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular members, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonmed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are fonmed by 
a radial expansion process performed wittiin the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenanean zone In a wellbore is provided that 

20 Includes positioning one or more solid tubulars within the weflbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean izbne, radially expanding at (east one of the solid 
tubulars and perforated tubulars within the wellbore. fluUicty coupling the perforated 

25 tubulars and the jrtmary solid tul)ulars, preventing the passage of fluids from the first 
subterranem zone to the second subterranean zone within the wellbcm external to the 
primary solid tubulars and perforated tubulare, pol^itioning or^ or more perforated 
tubular Rners within the Intericx' of one or tmore of the perforated tubulars, and radially 
expanding arid plastically defbmning the perforated tubular liners virithin the interior of 

30 one or mors of the perforated tubulars. 

Acowding td another aspect of the present Invention, a nnethod of extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
including a casing. Is provided that Includes positioning one or more solid tubulars 
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witWn the wellbore, positioning one or more perforated tubulars each induding one or 
nwre radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the soUd tubulars and 
the perforated tubulars wHhin the wellbore. fluidldy coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluididy 
Isdating the producing subtenranean zone from at least one other subtenranean zor>e 
within the wetibore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or niore perforated tubular liners within 
the interior of one or more of the perfc^ated tubulars, and radially expanding and 
10 plastically defbmiing the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for Isolating a first 
subtenanean zone from a second subtenanean zone in a wellbore is provided that 

15 indudes means for positioning one or nnore solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expandbig at least one of the soM tubulars and perforated tubulars within the weilbore, 

20 nrteans for fluidtely (coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tidajlars, mecm for positioning one or more perforated tutHJlar liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defonning the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

Accordir^ to another asprct of the present invention, a system for extracting materials 
from a prcxludng subterranean zone In a wellbore, at least a portion of the wellbore 
30 inchiding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each Induding one w nnore radial passages within the wellbore. the perforated tubulars 
traversing the producing subten^nean zone, means for radially expanding at least one 
erf the solid tubulars and the perforated tubulars within the weDbore, nneans for fluididy 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing sut^tanenean 
zone from at least one other subterranean zone within the wellbore, means for fhildldy 
coupling at least one of the perforated tubulars with the producing subtenanean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially e;cpandlng and plastically 
defomiing the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: me or more solid tubutar members, each 
solid tubular nnember including one or more external seal^. two or mors perforated 
tubular members each Including radial passages coupled to the solid tubldar members, 
and one or more one-way valves for controltably fluididy coupling the perforated 

15 tubular rnembers. and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular numbers and me perforated tubular members are formed by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 . subtenanean zone from a second subtenanean zone having a plurality of producing 
zones ih a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the soRd tubulars traversing the first subterranean zone, positioning 
two or mora perforated tubulars each including one or nrx>re radial passages within the 
wellborB, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidiciy coupling the perforated tubulars and the prirrary scAd tubufars, preventing the 
passage of fluids from the first subterranean zone to the secorKJ subterranean zone 
within' the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the producing zortes that has been depleted. 

According to another e»pect of the preserrt invention, a mettod of extracting materials 
from a welbore having a plurality of producing subterranean zones, at least a portion of 
the weilbpre including a casing, is provided that includes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubular^ each including 
one or more radial passages within the welltxm, the perforated tubulars traversing the 
producing subtenanean zones, radially expanding at least one of the solid tubulars and 
. the perforated tubulars within the wellbore, fluldidy coupling the solid tubulars with the 
5 casing, fiuldlciy coupling the perforated tubulars with the ^oiid tubulars, fluididy 
isolating the producing subtenanean zone from at least one other subtenanean zone 
within the wellbore. ftuidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing flidds from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another eepect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is pro\rided that includes means for positioning one or more solid 

15 tubulars witttin the welfbore, the solid tubute^ traversing the first subtenanean zorie, 
means tor positioning one or mom perforated tubulars each including one or more 
radial passages within the w6llbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 

20 tubulars and the solid tubulars» means for preventing the passage of fluids from the first 
subtwranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
and means for preventing fluids fifom passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

Acdonllng to another aspect of the present invention, a system for extracting materials 
from a plurality of producing subterranean zones in a wellbore, at least a portion of the 
wellbore including a casing, is provided that Indudes means fbr positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
(east one of the solid tubulars and the perforated tubulars within the wellbore. means 
for fluididy coining the solid tubulars the casing, means for fluididy coupling the 
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perforated tubulars with the solid tutnjiars, means for fluididy isolating the producing 
subterranean zone from at least one other subtenanean zone within the welllx>re. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
Sii)tenanean zone, means for posftioning one or more perforated tubular Dners wHhm 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has been depleted. 

According to anotfier aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean fomriatlon oontaihing a source of geothennal 
energy rs provided that indudes a zonal isolation assembly positioned wHhIn the 
subtenanean fbmiatlon induding: one or more solid tubular members, each solid 
tubular member induding one or mora extemal seals, one or more perforated tubular 
members eadi Induding radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each induding one or more radial passages 
coupled to the interic»' surfaces of one or more of the perforated tubular merfAers, and 
a shoe coupled to the zonal isolation assembly. At least one of the sdid tubular 
membm and the perforated tubular members are formed by a radial expansion 
process performed within the welibore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone induding a source of geothermal 
energy in e welibore is provided that includes positioning one or more solid tubulars 
within the welibore. the soOd tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each Induding one or more radial passages within the 
welibore, the perforated tubiriars traversing the second subterranean zone, radialty 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 
fluididy coupling the perforated tubulars and the primary soBd tubulars, preventing the 
passage erf fluids from the first subterranean zone to the second subterranean zone 

30 within the welibore extemal to the primary solid tubulars and perforated tubulars, 
positlorar^ one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defomning the perforated 
tubular liners within the interior of one or.more of the perforated tubulars. 
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According to another, aspect of the present invention, a method of extracting 
geothermal energy from a subterranean geottiermal zone in a wellbore, at least a 
portion of the welibore including a casing, is provided that includes positioning one or 
more solid tubulars witNn the weltt>ore, positioning one or more perforated tubulars 

5 each including one or more radial passages within the welibore, the perforated tubulars 
traversing the subterranean geothenrnal zone, radi^iy expanding at least one of the 
solid tubulars arKi the perforated tubulars within the welibore, ftuididy coupling the solid 
tiiftulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, flukJidy isolating the subtenariean geottrarmal zone from at least one other 

10 subterranean zone within ttie welibore, and fluidicly coupling at least one of the 
perforated tUbulars with the subterranean geothemnal zone. 

According to ar^other aspect of the present invention, a system for isotating a first 
subterranean zone from a second geothermal subterranean zone In a welibore is 

15 provided that includes means for positioning one or more solid tubulars within the 
welibore, the solid hibulars traversing the first subtenanean zone, means for 
positi(xiing one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tutHjIars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of ttie solid tubulars and 

20 perflated tubulars within the welibore, nneans for fluidicly coupling the perforated 
tubulars and the solid tubulars, and rneans for preventing the passage of fluids from the 
first subterranean zone to Hie second geothemrmi subtenanean zone within the 
welibore external to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present Invention, a system for extracting 
geothennai energy from a subterranean geothenrat zone in a welibore. at least a 
portion of the welibore including a casing, is provided that tridudes means for 
positioning one or more soHd tubulars within the welibore, means for positioning one or 
more perforated tubulars each induding one or more radial passages within the 

30 welibore, the perforated tubutars traversir^g the subterranean geothermal zone, means 
for radially expa?klir>g at least one of the soSd tubulars and the perforated tubulars 
within the welibore, means for fluididy coupling the soHd tubulars with the casing, 
means for fiuklidy coupling the perforated tubulars with the solid tubulars, mear^ for 
fluidiciy isolating the subterranean geothenrnal zone from at least other 
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subtenanean zone within the wellbore, and means for fluididy coupilng at least one of 
the perforated Uibulars with the subterranean geothemial zone. 

According to another aspect of the present Inventipn. an apparatus is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular members, each 
soDd tubular member including one or more external seats, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular n^nrd>ers are formed by a radial 
10 expansion process perfomried within the weflbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
16 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the wellbore each indudtng one or mors radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the weilbore, fluididy coupling the 
perforated tubulars and the solid tubulars. prevmting the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and deaning matertals from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another asped of the present invention, a method of extracting matertals 
from a producing subtenanean zone in a weilbore, at least a portion of the wellbore 
induding a casing, is provided that indudes pKitoning one or more solid tubulars 
30 within the welllwe, positioning one or more perforated fejbulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radially exparxlirig at least one of the solid Ujbulars and 
the perforated tubulars within the wellbore, fhiidldy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
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isolating the produdr^ subterranean zone from at least one other subterranean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, nionitorfng the operating tamperatuTBS, pressures, and 
flow rates within one or more of the perforated tubulars^ and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolaling a finst 
subterranean ziDne from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbofB each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars v^thin the wellbore,. 

15 means for fJuldicly coupling the perforated tubulars and the solid tubulars. means for 
preventing the paseage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 weittwre. 

According to anott^r aspect of the. present invention, a system for extracting ifn^terials 
fix>m a producing subtenranean zone In a wellbors, at least a portion of the wellbore 
Including a casing, is provided that includes means for positioning one or mors solid 

25 tubulars within the weObore, means for positioning one or more perforated tutmlars 
wtthin the w^bore each including one or rnore radial passages, the perforated tubulars 
bBversing the producing subterranean zone, means for radiaDy expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars vwth Vne casing. nr)eans for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy teoiatlng the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the prodtwng sul)terranean zone, 
and means for deaning materials from the radial pass^es of at least one of the 
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perforated tubulars by further iBdlal axpai^ion of the perforated tubulars within the 
wellbore. 

Brief Description off the Drawings 

FIG. 1 is a fragmentary cross-sectional view Illustrating the Isolation of subtenaneah 
5 zones. 

Fig. 2a is a cross sectional illustration of the placennent of an illustrative embodiment of 
a system for isolating subtenanean zones within a borehole. 

10 . Rg. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Rg. 2c is a cross sectional illustratim of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d » a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. . 

Rg. 3 is a cross sectional Blustr^tion of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart iDustratton of ai? illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional Illustration of an Oustrative embodiment of the upsetting of 
Vhe ends erf a tubular member. 

Fig. 5b is a cross sections Illustration of the expandable tubular member of Fig. 5a 
after radlaOy expandir^ and plastically ctefonrning the ends of the expandable tubular 
30 memt)er. 

Fig. 5c is a cross sectional Illustration of the expandable tubular member of Fig, 5b 
after fbnming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross seclionai illustration of 0ie e)(pandabi6 tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of tlie intennediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustratibn of an exemplary embodiment of a tubular 
expan$ton cone. 

Fig. 7 is a cross-sectional tnustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sec^onal illustration of an alternative embodiment of the 
system for isolating subtenanean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectionat illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a soHd tubular liner. 

Fig. 10 Is a fragmentary cross se^nal illustration of an embodiment of a method for 
sealing me of the perforated tubular meml)ers of the system for Isolating subten^nean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentvy cross sectional Hlustratipn of an embodiment of a method for 
coupling one of the perforated tububr members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterrarieah formatim. 

25 

Fig. 12 is a fragmentary cross sectlcmai Dlustration of an embocfiment of a method for 
coupling one of the perfbmted tubular menr^bers of the system for Isolating 
subtmranean zones of Fig. 1 with a sinrourKling perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional Hlustrattcm of an embodiment of a method for 
lirHng one of the perforated tubular members of the system for iscriatlng subterranean 
zones of Fig. 1 with another perforatml tutHilar member. 
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Fsg. 14 is a fragmentary cross sectional illustrafon of an altemaUve embodiment of the 
system for isolating subtenanean zones of Fig. 1 that includes a one*way valve for 
preventing flow firom a prod wing zone into a depleted zone. 

5 Fig. 15 is a fragnmitary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system Is used to extract 
geothemial energy from a subterranean geothenral zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
more other subtenanean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonproducing zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventionai, well known, production completion 

15 equipment and methods using a series of pad^ers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean laanes from each other. 

Referring to Fig. 1, a weilbore 105 Including a casing 110 are positioned in a 
20 subtenanean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploratibn of the subterranean formation 115. the welibore 
105 may be extended in a. well Icnown manner to traverse the various productive and 
non-productive zones, including the water zone 120 arxi the tergeted oil sand zone 
25 125. 

In a preferred embodiment, in order to fluididy isolate the water zona 120 from the 
tergeted oil sand zone 125, an apparatus 130 is proved that includes one or more 
seoOons of solid ca^g 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate sections of soHd casing 150, and a 
solid shoe 155. In several exemplary embodimente, the perforated casing 145 includes 
one or mora radial passages. 
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. The solid casing 135 provides a fluid conduit that transnntts fluids and other materials 
from one end of the solid casjng 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as^ fbr example, oilfield tubulai^ fabricated from chromium 
5 steel or fibergtess. In a preferred embodiment the solid casing 135 comprises oilfield 
tubulars available from varloi» foreign and domestic steel mills. 

The solkt casing 135 Is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 • available processes such as, for exampte, welding, sbtted and expandable connectors, 
or expandable solid connectors. In a preferred embodinnent. the solid casing 135 is 
coupled to the casing 110 by using expandable solid connector^. The soHd casing 135 
may comprise a plurality of such solid casing 135. 

15 The sdld casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventionai commerciaHy available processes such as, for example, welding, or 
slotted and expandable connectors. In a pnsferred embodiment, the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one nriore valve members 160 for 
controlling the flow of fluids and other materials mthin the interior region of the casing 
135. In an alternative embodinient. during the production mode of operation, an 
internal tubular string with various arrangemente of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subtenraneah zones from each other whSe providing a 
fluid path to the surface. 

In a particularly preferred emtxxJiment, the casing 135 is plE^^ed into the wellbore 105 
30 expanding the casing 135 in the radial direction into intimate contact with \h& interior 
walls of the weHbore 105. The casing 135 may be expanded In the radial direction 
using any number of conventional comnrwrctally avaiiabte methods. 
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The seals 140 prevent the passage of fluids and other materials wfthin the annular 
region 165 belMeen the solid casings 135 and ISO and the wellbore 105. The seals 
140 may comprise any number of oonventionai commerdaliy available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 
5 or epoxy; In a preferred embodimiBnt» Ihe seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 pennlts fluids 
and ottier materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtarranean zone within a subterranean fbmiation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a prefenred embodiment, the perforated casing 145 
comprises expandat>le slotted tubular casing available from Petnriine In Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted saridscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commerciatly available processes such as, for 'example, welding, or 
20 slotted or solid expandable connectors. In a prefen^ed embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 Is pieferably coupled to one or more intemnediate solid 
casings 150. The perforated casing 145 may be oou^aed to the intermediate solid 
25 casbig 150 using any number of oonventionat commercially avaiiable processes such 
as, for mample, welding or expandable soDd or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the bntermediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any numt>er .or 
conventional oomnwdalty available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandabile solid connector. 
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In an alternative embodiment the shoe 155 is coupled directly to the last one of the 
tntermediate solid casings 150. 

- f 

5 In a pieferred mibodiment (he perforated casings 145 are positioned within the 
wellbore 105 by expanding Jhe perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
proc e s s es. 

. The Intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional oommerdally available sections of solid tubular casing 
such as, for example, oitfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, ttie intennediate soUd casing 150 comprises oilfield tubulars 
avaiied)le from foreign and domestic steel mills. 

The intanrndlate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a prefennad embodiment the intenmediate solid casing 150 is coupled to the perforated 
casffig 145 by expandabie solid connectors. The Intermedlata solid casing 150 may 
comprise a plurality of such Intermediate solid casing 1 50. 

25 

In a preferred embodinrtent, the each intermediate sdht cs»ing 150 Includes one more 
valve mwnbers 170 for oontrotHng the flow of fluids and other materials within the 
interior region of the intermediate casing 150. In an alternative embodiment, as will be 
recognized by persons having ordinary sidii in the art and the benefit of the present 
30 disctosure, during the production mode of operation, an internal tubular string with 
various arrangennents of packers, perforated tubing, sliding sleeves, and valves may be 
empk^ within the apparatus to provide various opUorts for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particularly preferred embodiment, the intermediate casing 150 Is placed into the 
wellbore 105 by expanding the Intermediate casing 150 in the radial direction into 
intimate contact with the interior walls of the wellbore 105. The intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 commercially available methods. 

In an alternative embodimentp one or more of the intennediate solid casings ISO miay 
be omitted. In an altemative prefened embodlmefit, one or more of the perforated 
casings 1 45 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventimal commerdalty available shoes suitable 
for use in a wellt^re such as» for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred en^imeht, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularty prefemed embodiment, the apparatus 130 includes a pluraHty of solid 
casings 135, a plurality of seals 140, a plurdlty of perforated casings 145. a plurality of 
intermediate solid casings 150, and a shoe 155. IMore generally, the apparatus 130 
may oonrH)rise one or nrK>re solid casings 135, each witti one or more valve membere 
160, n perforated casings 145, n-1 intermediate solid casings 150, each with one or 

2S more valve membere 170, and a shoe 155. 

During operation of the apparatus 130. oil and gas may be controUably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid ca^g 135. The use of 
30 intermediate solid casings 150 witii valve members 170 permits tedated sectbns of the 
zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be fluididy isolated frcvn the zone 120. The seals 140 further permits isoteited . 
sections of ttie zone 125 to be fluidicly isolated from each other. In ttiis manner, tiie 
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apparatus 130 permits unwanted and/or non-produdive subterranean zones to be 
fluidicly isolated. 

In an alternative embodiment, as wlH be recognized by persons having ordinary skill in 
5 the art and also having Vhe benefit of the present disdosure, during the production 
mode of operation, an intemal tubular string with various COTangements of packers, 
perforated tubing, slidn^g sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 . 

In several altemative embodinnents, the solid casing 135. the perforated casings 145, 
the intermediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastk:ally deformed within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disck>$ed in one or more of 

15 the fbilowing: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent appncatk>n serial 
no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
appiicatkin serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999, 

20 (5) U.S. patent applteation serial no. 09/523.460, attomey docket no. 25791 .1 1 .02. filed 
on 3/10/2000, (6) U.S. patent applicatton serial no. 09/512,895, attomey docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent applteatton serial 
no. 09/588,946, attomey docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 applicatton serial no. 09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent 84>plicattoh serial no. PCT/USOO/18635, attorn^ docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. provistonal patent applicatton serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999, (12) U:S. provisional 
patent appllcatton serial no, 60/154.047. attomey docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provlsbnal patent apptication seriai no. 60/159.082, attomey 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provistonal ^tent aii^llcatkm serial 
no. 60/159,039. attomey docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provisional patent applicatton serial no. 60/159.033, attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provistonal patent apfriicatton serial no. 60/212,359, attomey 
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docket no. 25791.38. ffled on' 6/1 9/2000, (17) U.S. provisional patent application serial 
no. 60/165.228. attomey docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791 .45. filed 
on 7/28/2000. (19) U.S. previskmal patent application serial no. 60/221,645, attomey 
5 docket no. 25791.46. ffled on 7/28/2000. (20) U.S. provishMial patent application serial 
no. 60/233.638, attorney docket no. 25791 .47. filed on 9/1 6/2000. (21 ) U.S. provistonal 
patent appiteation serial no. 60^,334, cfttomey docket no. 25791.48, filed on 
10/2/2000. (22) U.S. pravisianal patent application serial no< 60/270.007, attomey 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional patent applicatkm serial 

10 no. 60/262,434, attorney docket no. 25791 .51 . filed on 1/17/2001 : (24) U.S. provisional 
patent applteatton serial no. 60/259.486, attomey docket no. 25791.52, filed on 
1/3/2001; (25) U.S. praviaona! patent application serial no. 60/303,740, attomey docket - 
no. 25791.61. filed on 7/6/2001; (26) U.S. provisional patent apptk:atk>n serial no. 
60/313,453. attomey. docket no. 25791.59. filed on 8/20/2001; (27) U.S. provistonal 

15 patent application serial nq. 60/317.985, attomey docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent applicatkxt serial no. 60/318,386, attomey docket 
no. 25791.67.02. filed on 9/10/2001; arwJ (29) U.S. utility patent appiicatton serial no. 
09/969.922. attorney docket no. 25791.69. filed on 10/3/2001 . the dtsdosures of which 
are inco^XMated herein by reference. In an exemplary enfttxidiment, the radial 

20 dearanoes tietween the radially expanded soiki casings 135. perforated casings 145, 
intsnnediate sedfens of solkJ casing ISO, and/or the soikl shoe 155 and the welibore 
105 are eliminated therel)y eliminating the annulus between the solkf casings, the 
perforated casings 145. the intennediate sedtons of sdM casing 150. and/br the sofid 
shoe 155 and ttw welibore 105. in this manner, the opUonal need for filling the annulus 

25 with a filler inatBriaf such as. for example, gravel, may be eliminated. 

r?efen1ng to Figs. 2a-2d. an Hiustrative embodln)ent of a system 200 for isolating 
subterranean formations includes a tubular si^port mwnber 202 that defines a 
passage 202a. A tubular expanskxi cone 204 that defines a passage 204a Is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expanskm cone 204 includes a tepered outer surface 204b for reasons to be 
descrit)ed. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surfece 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c, another pre-expanded end 

5 206d, and a seating member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary enribodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d. of the first expandable tubular member 206 
are greater than the b^ide and wteide diameters of the unexpended intermediate 
portion 206c« An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 . the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tutNJlar member 206 by a 
conventional threaded connection. Another end 210c of th^ slotted tubular member 

IS 210 Is coupled to an end 212a of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 21 4a of a second 
expandable tubular menri^er 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second exparujabte tubular member 214 
further includes an unexpended inlernDediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled tp the extertor surface of the unexpended 
Intemnediate portion. In an exemplary embodiment, the in^de and outside dianwters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214a 

25 

An end 216a of a stotted tubular member 216 ttiat defmes a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Anothv end 216c of the slotted tubular merTri>er 
216 is coupl^ to an end 218d of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular memt)er 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intennediate porton 220c another pre-expanded 
end 220dt and a sealing member 220e coupled to the exterior surface of the 
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unexpended intemiediate portion. In an exemplary embodiment, ttie inside and outside 
diameters of the pre-expanded ends. 220a and 2206, of the thifd expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
Intennediate portion 220c, 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends. 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210, 212, 216. and 218. are 
substantially equal. In several exemplary erribodiments, the sealing mmibers, 206e. 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further Indude anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212. 216, and 218, are 
conventional slotted tubular members. having threaded end connecKohs suitable for 
use In an oil or gas well, an underground pipeline, or as a structural support, tn several 
alternative embodiments, the slotted tubular merTtf)ers, 210, 212, 216, and 218 are 
oonventionai slotted tubular members for recovering or introducing fluidic niaterials 
20 such 88, for example, oil, gas and/or water from or into a subterranean fonnation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 Is Initially 
positioned in a borehole 224 formed in a subten^nean fomnatton 226 that includes a 
water zone 226a and a targeted oil sand zone 226b.* The borehole 224 may be 

25 positioned in any mentatiori from vertical to horizontal. In ah exemplary mibodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
rnanner using, for example, a slip joint, or equivalent device in ordw to.pemut upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210. 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b, a fluidic material 228 is then'^ 
iniected into the system 200, through the passages, 202a and 204a, of the tubular 
support nwnt>er 202 and tubular expansion cone 204, respectively. 
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In an exempiaiy embodiment, as illustrated in Fig. 2c. the continued injection of the 
fluWic material 228 through the passages. 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204. respectively, pressurizes the 
passage Idb of the shoe IB below the tubular expansion cone thereby radially 
expanding and plastically defonning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intennedlate non pre^xpanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically defbnned off of tlie tapered external surface 204b of 
the tubular expansion cons 204. As a result, the sealing member 206e engages the 
Interior surface of the welibore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the welibore casing 104. In an exemplary embodiment, the radially expanded 
Intennediate portion 206c of the expandable tubular member 206 is also thereby 
anchoTMl to the welibore casing 104. 

In an exemplary embodiment, as illustrated in Rg. 2d. after the expandable tubular 
member 206 has been plasUcally deformed and radially expanded off of the tapered 
external surface 204b of the tulwlar expansion cone 204, the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular membersi 214 and 
220, are radially expanded and plastically defomied off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plastically defomied off of the tapered extemal surface 204b of the 
tubular expansion cone 204, As a result, the sealing member 214e engages the 
interior surface of the welibore 224, Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weHbore 224. In an exemplary embodiment, the radially expanded intermediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
welibore 104. Furthennore, the continued application of the upward tbroe to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement.wtth the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the cpnBnued appBcation of the upward force to the tubular member 202 
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wfll Ih^ radially expand and plastically defonn the third expandable tubular member 
220 off of the tapened external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre^xpanded portion 220c of the tWid expandable 
tubular member 220 is radially expanded and plastically defbmied off of the tapeied 
external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surfeoe of the weilbore 224. Consequently, the 
fBdlaily expanded mtemfiedlate portion 220c of the third expandable tubular member 
220 is thereby coupled to the weDbdre 224. in an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
also thereby anchored to the weilbore 224. As a result, the water zone 226a and 
fluidldy isolated finom the targeted oil sand zone 226b. 



After completing (he radial expansion and plastic deformation of tiie third expandable 
tubular menrtber 220. the tubular support member 202 and ttie tubular expansion cone 
15. 204 are removed from tt»e weilbore 224. 

Thus, during the operation of ttw system 10. the Intemiediate non pre^xpanded 
portions. 206c 214c, and 220c. of the expandable tubular members. 206. 214, and 
220. respectively, are radially expanded and plastically defonned by the upward 
20 displacement of ttie tubular expansion cone 204. As a result, the sealing membefs. 
206e, 214e, and 220e. are displaced In the radial direction into engagement with the 
wellbors 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slotled tubular members. 210 and 212. the expandable tubular member 214. the slotted 
lubular mentbers. 216 and 218. and the expandable tubular member 220 to tiie 
25 weilbore. Furthemwe. as a result, the connections between ttie expandable tubular 
members. 208. 214. and 220. ttie shoe.208. and ttie slotted tubular members. 210. 
212, 216. and 218, do not have to be expandable connections ttiereby providing 
significant cost savings. In addition. tt» Inside diameters of ttie expandable tubular 
members. 206, 214. and 220. and the slotted tubular members. 210. 212. 216, and 
218. after the radial expansion process, are substantiaOy equal. In ttiis manner, 
additional conventional tools and ottier cotventional equipment imy be easilji 
positioned vwttiin. and moved through, ttie expandable and slotted tubular members. In 
several altemative embodiments, ttie conventional tools and equipment indude 
conventional valving and other conventional flow control devices fbr controlling ttie flow 
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of fluidic materiais within and between the expandable tubular members, 206, 214, and 
220, and the slolted tubular members. 210, 212. 216, and 218. 

Furthennore. in the system 200, the slotted tubular, membws 210. 212. 216, and 218 
5 are interleaved among the expandable tubular mennbers, 206, 214, and 220. As a 
result, because only the intemnediate non pre-expanded portions, 206c 214c and 
220c of the expandable tubular members. 206, 214, and 220, respectively, are radially 
expanded and plastically defomied. the slotted tubular members, 210. 212. 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Mlbreover. because only the IntemiediatB non 
pre-expanded portions. 2p8c, 214c and 220c. of the expandable tubular members, 
206, 214, and 220. respectively, are radially expanded and plastically deformed, the 
number and length of fte interleaved slotted tubular members, 210. 212. 216, and 218 
can be much greater than the number and tength of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intennediate non pre-expanded 
portions, 206c 214c and 220c of the expandable tubular members, 206. 214, and 
220, Is approximately 200 feet, and the total tength of the slotted tubular membere. 
210. 212. 216, and 218, Is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a tote! length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defonnlng a total tength of only 
approxirhately 200 feet 

Furthennore, the sealing members 206e, 214e, and 220e. of the expandable tubular 
members. 206, 214, and 220. respectively, are used to coupte the expandable tubular 
25 members and the slotted tubular members. 210. 212, 216, and 218 to the vxeHbere 224. 
thB radiai gap between the slotted tubular members, the expandabte tubular members, 
and the weiibore 224 may be large enough to effectively eliminate the posslbiOty of 
damage to the expandable tubular membere and stotted tubular menri)ers during the 
(rtaoement of the systern 200 within the weiibore. 

30 

In an exemptery embodiment, the pre-expanded ends. 206a, 208d, 214a, 214d, 220a. 
and 220d, of the expandable tubular membere, 208. 214. and 220. respectively, and 
the stotted tubular members. 210. 212. 216. and 218, have outside diameters and wall 
thidOTesses of 8.375 Inches end 0.350 Inches, resjpedhmly: prior to the ladiai 
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expansion^ the Intermediate non pre^xpanded portions, 206c 214c, and 220c, of the 
expandal>le tubular memlws, 208. 214. and 220. respectively, have outside diameters 
of 7.625 inches; the slotted tubular members. 210, 212, 216. and 218, have inside 
diameters of 7.675 inches: after the radial expansion, the inside diameters of the 
5 intermediate portions. 206c, 214c and 220c of the expandable tubular membere. 206, 
214. and 220, are equal to 7.675 inches; and the weflbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 22ba, 
10 and 220d, of the expandable tubular members. 206. 214. and 220, respectiveiy. and 
the slotted tubular members. 210. 212, 216. and 218. have outside diameters and wali 
thidcnesses of 4.500 inches and 0.250 inches, respediveiy: prior to. the radial 
expansion, the iniermedlato non pre-expanded portions. 206c 214c and 220c of the 
expandable tubular members. 206, 214. and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted' tubular members, 210. 212. 216, and 218. have inside 
diameters of 4.000 inches; after the radial expaosion. the Inside diameters of the 
ihtennediate portions, 206c 214c and 220c of ttie expandable tubular members, 206. 
214. and 220. are equal to 4.000 inches; and the welibore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil. gas. and/or water Into or from the subterranean 
formation 226b. 

25 Referring now to Fig. 3, an exenfiptary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a ftrst threaded connection 30Oba, a first 
tapeied portion 300c, an intemiediate portion SOOd, a second tapered portion 300e. 
and a second end 300f including a second threaded connection 300fa The tubular 

10 member 300 further preferably includes an intannediate seaOr^ member 300g that la 
coupled to the exterior surface of the intermediate porticMi SOOd. 

In an exemplary embodiment^ the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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corwentiorwl commm:ially available materials such as> for example, OilfiM Country 
Tubular Goods (o'CTQ), 13 chromium steel tuWng/casing. or L83, J55, or P110 API 
casing. 

5 In an exemplaiy embodiment, the interior 300a of the tubular nwmber 300 has a 
substantially circular cross section. Furthennoce. in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di, an 
intemfiedlale inside diameter DiMr. and a second inside diameter Dj. in an exemplary 
embodiment, the first and second inside dtemeters, Di and D2, are substantiatly equal 

10 • In an exemptery embodiment, the first and second inside diameters, O1 and Da. are 
greater than the Intemtediate inside diameter Dmt. 

The first end 30fX> of the tubular member 300 is coupled to the intemrtediate portion 
300d by the first tapered portion 300c, and the seborMj end 3pOf of the tubular member 

15 Is coupled to the intennediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the. first and second ends. 300b and 
300f. of the tubular member 300 Is greater than the outside dtanneter of the 
intemnediate portion 300d of the tubular member. The fbrst and second ends, 300b and 
300f. of the tubular member 300 include wall thidinesses. t, and ta. respectively, in an 

20 exmiplary embodiment, the outside dianoeter of the Intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
number 300 indudes a wan thidaiess \un- 

% In an (unmplary embodinwfit the wraD thidoiesses ti and t2 are substantially equal in 
order to provide substantially .equal burst strength for th6 first and second ends. 300a 
and 300f. of the tubular member 300. in an Exemplary em b od i ment, the well 
thidafiessas. ti and U, are both grssrter than the wafl thickness tiNT bi .order to optimally 
match the burst strength of the first and second ends. 300a and 300f. of the tubular 

30 member 300 with the intermediate portion 300d of the tubutar member 300. 

in an exemplary embodiment, the firrt and second tapered portions, 300c and 3(K)8. 
are incUned at an angle, a. relative to the longitudinal direction ranging from about 0 to 
30 (tegrees in order to optimally tedOtate the radial expansion of the tubular menfd)er 
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300. In an exemplaiy embodiment, the flist and second tapered portions, 300c and 
300e, provide a enraoth transition Iwtween the first and second ends. 300a and 300f. 
and the intemwdiate portion 300d. of the tubular member 300 In order to minimize 
. stress concentrations. 

The intermediate sealing mehnber 300g Is coupled to the outer surface <rf the 
intemiediato portion 300d of the tidHilar member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the inteiface between the intennediata 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 
305. or other preexisting stnjcture, after the radial expansion and plastic defbmiatlon of 
the intemnediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the Intennedlate sealing menAer 300g has a sidffitantiaily annular cross 
section, in an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 
ends, 300a and 300f, of the tubular member 300 In order to optimally protect the 
Intemiedlate sealing member 300g during ptecement of the tubular member 300 within 
the weBbore casings 305. The intemiedlate seafing member 300g may be fabricated 
from any number of conventional commercially available materials such as, for 
example, themioset or themioplastic polymers. In an exemplary embodiment, the 
intennediate sealing member 300g is fabricated from themioset polymers in order to 
optlmaiiy seal the radially expanded intennediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for mgaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intennediate portion 
300d of the tubular member 300 to ttie wBObore casing. 

R^ening to Figs. 4, and 5a to 5d, in an ««mfriary embodiment, the tubular member 

3d0 is fomied by a process 400 that includes the steps of: (1) upsetUng both ends of a 
tubular member In step 405; (2) expaitding both upset ends of the tubular member in 
step 410; (3) stress relieving both expanded upset ends of the tubuter member In step 
415; (4) fomitng threaded connectlorw in berth expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-exparvtod intermediate portion of the tubuter member In step 425. 
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As illustrated in RG. 5a, In step 405. Mh ends. 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b. 
of the tubular member 500 include the waU thicknesses tt and ti. The Intermediate 
portion 500c of the tubular member 500 includes the waO thickness Um and the interior 
diameter Diwr. In an exemplary embodrmenl, the waU thteknesses t, and tj are 
substantially equal in order to provide burst strength that is substantially equal along 
the entira length of the tubular member 500. In an exemplaiy embodiment, the wall 
thicknesses ti and ts are both greater than the wall thickness tiNT in order to prx>vide 
burst strength that is substantially equal atong the entire length of the tubular member 
500, and also to optimally facilitate the fionnatton of threaded connections, in the first 
and second ends, 500a and 500b. 

As Illustrated In Fig. 5b, in steps 410 and 415. both ends, 500a and 500b. of the tubular 
member 500 are radially expanded using conventiorial radial expansion methods, and. 
then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends. 500a and 500b. of the tubular member 500 Include the interior 
diameters D, and Dj. in an exemplary embodinwnt, the interior diameters Di and Da 
are substantiaUy equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratk) of the interior diameters D, and D2 to the interior 
diameter DiMr ranges from. about 100% to 120% in order to fadlitato the subsequent 
radial expanskxi of the tidiuiar member 500. 

In a preferred embodiment, flie relatkmship between the wall micknesses t,, tz, and im 
of the tubular member 500; the inskle diameters D,. Dj and DiMr of ttie tubular member 
500; the Inside diameter DMUm of the wellbore casing, or other strvduie. that the 
tubular metrber 500 wiD be inserted into; and the outside diameter D«„, of the 
expansion cone that will be used to radially expand the tubidar member ajo within the 
weUbore casing is gh«n by the following expression: 

where t, = ta; and 
D, «s Da. 

By satisfying the relationship given in equatkin (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantiaBy equalized. More generally, the relationship given in equation (1) may be 
used to caicuiale the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defbmiation of the tubular member 500 for fabricating 
and/or repairing a wellbore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c in step 420, conventional threaded connections. 500d and 
500e, are fom»d in both expanded ends. 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections. 500d and 500e, are piovided 
using conventlonal processes for fonning pin and box type threaded conriectibns 
avaHabte from Adas-Bradford. 

As Illustrated in Rg. 5d. In step 425. a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intemiedlate portion 500c of the tubular member 
500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intemiediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a prefened embodiment, the sealing 
member 500f is applied to the outside diameter of the intenmediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 
adhesive bonding. 

In an eiramplary embodiment, the expandable tubular members, 206, 214, and 220. of 
the system 200 are substanttoHy identical to, and/or Incorporate one or more of the 
teachings of, the tubular membere 300 and 500. 

Referring to Rg, 8, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 206, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and Includes a front end 
6(». a rear end 610, and a radial expansion sediOT 615. 

In an exemplary embodin»nt. the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Includes an angle of attack Oi and the. second oonfcal outer surface 625 
Includes an angle of attack Oj. In an exemplary embodiment, the angle of attack a, is 
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greater than the angle of attack Oa. In this manner, the first conical outer surface 620 
optimally radially expands the intermediate portions. 206c 214c 220c 300d, and 500c, 
of the tutMJIar merntnrs. 206. 214, 220, 300, and 500; and the second conical outer 
surface 525 optimaly radially expands the pra-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f. and 500a and 500b. of the 
tubular members, 206, 214. 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surfeoe. 620 includes an angle of attack ai ranging flnom about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging fliom about 4 to 1 5 degrees in ortler to optimally radially expand and plastically 
10 defbnn the tubular members, 206, 214. 220. 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conteal outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 (rf the expansk}n cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expanston cone 700 
defines a passage 700a and includes a front end 705, a rear end 710. and a radial 
expansion sa*on 715. In an exemplary embodiment, the radial expansion sectton 715 
Inckjdes an outer surface having a substantially parabolic outer profile thereby 
pro\ridlng a parabotold shape. In this nrtanner. the outer surface tiS the radial expansion 

20 section 715 provMes an angle of attack that constantly decreases from a maximum at 
the front end 7(» of the expansion cone 700 to a minimum at the rear end 71 0 of the 
expansion cone. The parabolic outer profile of the outer sujface of the r»li.ar 
expansion section 715 may be formed using a plurality of adjacent disoete conical 
sections andtor using a continuous cunred surfeoe. In this marmer. the region of the 

25 outer surface of the radial expansion sectk» 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally radlaliy expand the intemrtediatB pdrttons; 2p6c. 
214c 220c SOOd. and 5Q0c of the tubular memberc 208. 214. 220. 300. and 500. 
whBe the region of the outer surface of the radial expanskm sedkm 71 5 adjacent to the 
rear end 710 of the expansion cone 700 may qptimalty rediaily expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d. 300b 
and 300f. and 500a and 500b. of Itte tubular members. 206. 214. 220. 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnlty of the front end 705 of the expansbn cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 
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In ah exemplary embodiment, the tubular expansion cone 204 of the system 200 is 

5 »ubstan1laliyidentlcai to the expansion cones 600 6r 700, and/or Incorporates 0^ 
more of the teacNngs erf the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130. the system 
200. the expandable hibular member 300. the method 400. and/or the expandable 
10 tubular member 500 are at least partially combined. 

Refening to Fig. 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensore, 802. 804. and 806, respectively, are operably coupled to the- 
perforated tubulars 145 of the apparatus 130. The tempereture, pressure, and flow 
sensors. 802, 804, and 806. respectiyely. In turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the oontroller 810 for controDirig the 
20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rales within the perforated tubular members 145 are conventional! 

Referring to Fig. 9. in an alternative embodiment, a solid tubular member 905 Is 
coupled to one of the perforated tubular membera 145 by radially expanding and 
pbstlcally deforming (he solid tubular member into engsigement with the perforated 
tubular member in a coiiventionai manner and/or using one or more of the radial 
expansion methods disclosed in ope or more of the fbllowing: (1) U.S. patent 
appGcaUon serial no. 09/454,139, attorney docket no. 25791.03.02. filed on 120/1999, 
(2) U.S. patent application serial no. 09/610,913, attorney docket no. 25791.7.02, filed 
on 2030000. (3) U.S. patent application aerial no. q9«02,350. attorney docket no. 
25791.8.02. filed on 2/10O000. (4) U.S. patent appOcatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent application ssrial 
no. 09/523.460. attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
appilcatkm serial no. 09^12.895, attorney docket no. 25791.12.02. filed on 2C4/2000. 
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(7) U.S. patent application serial no. 09/511.941. attorney dodiet rw), 25791 .16.02, filed 
on 2C4/2000, (8) U.S. patent application serial no. 09/588,946. attorney doclcet no. 
25791.17.02. filed on 657/2000. (9) U.S. patent application serial no. 09/559.122. 
attorney doclcet no. 25791.23.02, filed on 4/26/2000.. (10) PCT patent application serial 
5 no. PCTAJS00/ie635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent application serial no. 8W162.671, attorney docket no. 25791.27, filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. proviakwiai patent application serial 
no. 60/159,082, attorney docket no. 25791.34. . filed on 10/12/1999. (14) U.S. 

10 provisional patent application serial no. 60/159,039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provistonal patent applteatton serial 
no. 6QC12,359. attorney docket no. 26791.38. filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228. attorney . docket no. 25791.39, .filed on. 

15 11/12/1999, (18) U.S. provistonal patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent appllcalton serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237.334. attorney 

20 docket no. 25791.48. filed on 10/2^000. (22) U.S. provisional patent application serial 
na 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonal 
patent appiicatkm serial ho. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonal patent appHcation serfal no. 60/259.486, attorney 
docket na 25791.52, filed on 1/3/2001; (25) U.S. provisional patent applicatton serial 

25 no. 60/303,740, attorney docket no. 25791.61, fifed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59. filed on 
Bf20m0V. (27) U.S. provistonal patent applteatton serial no. 60/317.985, attorney, 
ddcket no. 25791.67, filed on 9««00i: (28) U.S. provistonal patent application serial 
no. 60.318.388. attorney docket no. 25701.«7.02. fltod on 9/10/2001; and (29) U.S. 

30 utiOty patent application serial ho. 09^69.922, attorney docket no. 25791.69, filed on 
10/3/2001, the dtsdosures of M*>icH are incorporated herBin t>y raference. In this 
manner, the solid tutwlar member 905 flukliciy seals ttie radial passages formed in tiie 
perforated tubular member 145 ttiereby preventing the passage of fluidto materials 
and/or formatton materials through the perforated tubular member. 
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Referring to Fig. 10. in an alternative emt>odiment, the radial openings in one of the 
perforated tubular members 14S are sealed by Ir^cthg a haidenable fluidic sealing 
material 1005 Ifrto the radial openings In the one perforated tubular member by 
5 positioning a dosed ended pipe 1010 having one or rnore radial (H)enings1Q10a within 
Ihe one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposHe ends oTthe one 
perforated tubular member 145. The harclenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated UAuiar member 145. The 

10 sealing members 140 prevent the passage of the hardenable fliddic seaKng material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and seah'ng members. 1015 and 1020. are then removed fhjm the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Rg. 11, one br more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed Into contact with the surrounding formation 125 thereby compressing the 
sumxmding fbnmation. In this manner, the surrounding formation 125 is maintained In 
a state of compression thereby stabilizirig the sunounding fonration. reduo'ng the flow 
of loose partidea fiXMn the surrounding formation btto the radial opei^gs of the 
perforated tubular member 145, and enhandng the recovery of hydrxiartxwts fiorfi the 

25 surrotmding fonmaOon. 

In an ailemaUve embodiment, a seismic souroa 1105 is positioned on . a sSuifeoe 
location to thereby impart setemic energy into the formation 125. ' In this manner, 
partides todged in the radial openings in the perforated tubular member 145 may be 
30 diskMlged from the radial openings thereby enhancing Ihe subsequent recovery of 
hydrocariMns frmn the formation 125. 

In an alternative wnbodiment, after the perforated tubular member 145 has been 
radiaOy expanded and plastically fonned into contact witti the sumxmding fomiation 
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1M, tttereby coupTing the perforated tubular member 145 to the surrounding formation, 
an impute load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated ttAular rnember 145 by applying the load to ttie end (rf the 
apparatus 130. The Impulsive loiad Is thert transferred to the surrounding fbrmetion 125 
5 thereby conipacting and/or slurrifying the sunounding formation. As a result, the 
recovery of hydrocarbons from the fbmiatior) is enhanced 

In an alternative embodiment, as illustrated in Fig. 12, a wellbore casing 1205 havirig 
one or more perfaraHons 1210 is positioned within the weRboie 105 ttiat traverses the 

10 fbmtation 125. When the apparatus 130 is posttioned wWibi the weObore 105, one or 
more erf the perfoiated tubular members 145 of the apparatus 130 are ladialiy 
expanded and plastically deformed Into contact with the wellbore casing 1205 thereby 
compressing the surroufKling fomwtion 125. In this manner, the surrounding formation 
125 is nnaintained in a state of owfipression thereto stabRizbig the surrounding 

15 formation, reducing the flow of loose particles from the sunounding formation Into the 
radial openings of the perforated tubular merrtber 145, and enhartdng the recovery of 
hydrocart)ons from the surroundir^g formation. 

In an aftemative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seismic energy Into the formation 125. In this manner, 
particies lodged In the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

25 In an altemath« embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed Into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 146 to the sunounding formation, an 
impulsive toad Is applied to the perforated tubular member. The imiHiisive load may be 
applied to the perforated tubular member 145 by applying the toad to the end of the 

30 apparatus 130. The Impulsive load Is then transferred to the surrounding fbrrnatioi) 125 
thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the fonratian 125 is enhanced. 
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Refening to Rg. 13. In an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular membere 145 by radially 
expanding and plastlcatly defbnning the perforated tubular member into engagement 
wHh the perforated tubular member In a conventional manner and/or using one or more 
of the radial expansion methods disdosed In one or more of the following: (t) U.S. 
patent application serial no. 09/454,139. atiomay docket no. 25791.03.02, filed on 
12/3^1999, (2) U.S. patent application serial no. 09/610.913, attorney docket no. 
25791.7.02. filed on 2«a/2000. (3) U.S. patent application serial no. 09«02.350. 
attorney docket no. 25791.8.02. filed on 2/1W2000. (4) U.S. patent appilcalion serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
applicatfon serial no. 09/523.460. attorney docket no. 25791.11.02. fHed on 3/10/2000. 
(6) U.S. patent applkatkm serial no. 09/51 2.895, attorney docket no. 26791 .12.02, filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent applicatton serial no. 09/588,946. 
15 attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122. attorney docket n6. 25791.23.02. filed on 4/26/2000. (10) PCT patent 
appllcatton serial no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 
7/9«000. (1 1 ) U.S. provisional patent application serial no. 60/162.671 , attorney docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provisional patent applicatk>n serial no. 
20 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional 
patent appllcatkMi serial no. 60/159,082. attorney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent apptkatlon serial no. 60/159,039, attorney 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provlslDnal patent application serial 
no. 60/159,033, attomey docket no. 25791.37. filed on 10/12/1999. (16) U.S. 
25 provistonal patent appfication serial no. 60/212.359. attorney docket no. 26791.38. filed 
on 6/19/2000, (17) U.S. provisnrial patent application serial no. 60/165,228, attorney 
• docket na 25791.39. filed on 1 1/12/1999. (18) U.S. provisional patent applteation serial 
no. 60C21,443. attomey docket no. 25791.45. filed on 7/28«000, (19) U.S. provisional 
patent application serial no. 60C21,645. attorney docket no. 25791.46. filed on 
7/28«)00. (20) U.S. provistonal patent appllcatton serial no. e0«33.638. attomey 
docket no. 25791.47, filed on 9/18/2000. (21) U.S. provisional patent appltoatton serial 
no. 60/237.334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent applteation serial no. 60^270.007. attomey docket no. 25791.50. filed on 
2«W2001; (23) U.S. provisional patent applicalion serial no. 60^62.434. attomey 
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docket no. 25791,51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/258,488. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent applicatkin serial no. 60/303,740. attorney docket no. 25791.61. filed on 
7/8/2001; (26) U.S. provisional patent application serial no. 60/313,453, attorney docket 
no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317,985. attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provisional 
patent application serial no. 60018.388. attorney docket no. 25791.67.02, filed on 
O/10/20O1; and (29) U.8. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are iiicorporated herein t)y 
reference. In this manner, the perforated tiiiHilar merrber 905 modifies the flow 
characteristics of the p^fbrated tubular member 145 thereby permittirig the operator of 
the apparatus 130 to modify the oversril fkw characteristics of the apparatL». 

In an altemaUve embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b. that extract hydrocarbons from corresponding 
subterranean zones A and 8. In this manner,, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

In an alternative embodiment; sis iRuslrated in Fig. 15, the apparatus 130 Is used to 
extract geotherm^ energy frwn a targeted subtenanean geottiennal zone 15(K. In this 
manner, the operational effideney of the axtradkMi of geothennal energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
elements of the apparatus 130 that pemnit greater volumetric fiows. 

In an attenrntive embodiment, the perfbiBted tubular members. 145, 210, 212, 216. 
218. and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further iBdial 
expansion required to dean the radial passages of the perforated tubular members 
145. 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that indudes a zonal isolation assembly indudlng 
wie or more sattd tubular members, e«;h soBd tubular member indudlng one or mora 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the nnal isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
members, each intennediate solid tubular menftier including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for oontrolling the flow of fluldic materials between the tubular 
members. In an exemplary embodiment, one or more of the intemiediate solid tubular 
members Include one or more valve members. 

An apparatus has also been described that includes a zonal Isolation assembly that 
includes one or mwe primary solid tubulars, each primary solid tubular Including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars. and n-1 intermediMe solid tubulars coupled to and interleaved among the 
perforated tubulars, each intermediate solid tubular Including one or more exi'emal 
annular seats, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subten^nean 
zone, positioning one or more perforated tubulars v^in the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluldicly coupling the perfcx^ated 
tubulars and the primary solid tubulans, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wetlbore external to 
the sou and perforated tubulars. 

A method of extracting materials from a producing subtmranean zone In a wellbore, at 
least a portion of the wellboie including a casing, has also been described that includes 
positioning one or nrtore primary solid tubulars within the wellbore, fluidicly coupling the 
primary solid tubulars with the casing, positioning one or nme perforatoj tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the perforated tubulars with the primary solid tubulars. fhjididy 
isoiatlng the producing subtenranean zone from at least one other subterranean zone 
within the weBbore, and flulcficfy couplir^ at least one of the perforated tubulare with the 
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produdng subterranean zone. In an exemplary embodiment, the method further 
Includes oontrollably fluldldy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulats. 

5 An apparatus has also been described that includes si subten^neanfbmwtionincKidlng . 
a wallbore. a zonal isolation assembly at least partially positioned within the wellbore 
that Includes one or more soHd tubular members, each soHd tubular member including 
one or more external seals, and one or more perforated tubular members coupled (o 
the soHd tubular members, and a shoe positioned within the weHbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfonned within 
the weObore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intennediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each Intermediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intemfiediate solid tubular members 
are fbmied by a radial expansion process perfomrod within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 (he perforated tubular members. In an exemplary embodiment, one or rrwre of the 
inisnnediate solid tubular membe.rs Include one or more valve numbers for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has ate been described that indudes a subtenanean fornration including 
a wellbore, a zonal Isolation assembly positioned virlthin the wellbore that Includes one 
- or more primary solid tubulara. each primary solid tubular Including one or more 
external anni^r seals, n perforated tubulars positioned coupled to the primary soHd 
tubulars. and n-1 Intarmediaia solid tubulare coupled to and interleaved among the 

30 perforated tubulars, each intermediate solid tubular Including one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary sdid tubulars, the perforated tubulara, and the intennediate solid 
tubulars are fonned by a radial expansion process performed vwthin the wellbore. 
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A rmthoci of isolating a first subterranean zona from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars within the wellbore. the primary solid tubulats traversing the first subtenanean 
zone, positioning or» or mora perforated tubulars wltWn the welibore, the perforated 
5 tubulars traversing the second subterranean zone, radBaily expanding at least one of 
the primary solid tubulars and perforated tubulars within the welibore, fluidldy coupling 
the perforated tubulars and the primary solid tubulas, and preventing the passage of 
fluids from ttie first subterranean zone to the siaoond subtenranean zone within the 
wellbore external to the prbnary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producbig subterranean »)ne in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wBllbore. positioning one or 
more perforated tubulars within the weilbore, the perforated tubulars traversing the 

15 producing subterranean zone, radiaUy expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, nuididy coupling the primary 
solid tubulars with the casing, fluWIdy coupling the perflated tubulars with the primary 
solid tubulars, fiuidicty isolating the producing subterranean zone from at least one 
other subterranean zone within the weObore, and ftuidldy coupling at least one of the 

20 perforated tubulars virlth the producing subterranean zone. In an exemplary 
embodiment, the method further includes contrdlably fluidiciy decoupling at least one 
of the perforated tubulars from at least one other of Ihe perftxated tubulars. 

An apparatus has also been dMcrfbed that includes a.subtarranean formation including 
25 a weDbore. a zonal isolation assembly positioned within the wellbore that includes n 
solid tubular members positioned within the wdlbors. each solid bjbular member 
including one or more external seals, and n-1 perfbreted tubular members positioned 

within the weDbors coupled to and interieaved among the solid tubular mernbers. and a 
shoe positioned vrfthin the weUbwe coupled to the zonal Isolation assembly. In an 
30 exemplary embodiment, the zor«l isolation assembly farther onnpriMs one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated hjbuiar members. In an ewn^lary embodiment, one or more of the 
solid tubular members include one or more valve members for controlling the flow of 
fluids between the solid tubular mentbers and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterraneari zone in a 
wellbora has also been described that Includes means for positioning one or more 
primary solid tubulars withrn the.weilbore, the primary solid tubulars traversing the first 
5 subtenranean zone, means fbr posittoning one or more perforated tubulars within the 
wett)ore, the perforated tubulars traversing the second subterranean zone, means for 
fluidicly coupling the perforated tubulars and the primary solid tubulars, and mearis fbr 
preventing the passage of fluids from the first subten^nean zone to the seoond 
subterranean, zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a viirelibore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means fbr positioning one or more primary solid tubulars within the wellbore, means for 

IS flukflciy coupling the primary solid tubulars with the casing, means for positioning we 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars with 
the primary solid tubulars, means for fluidicly isolating the producing subten^nean zone 
from at least one other subterranean zone within the wellbc^e, and means for fluidicly 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fluidk:ly decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subtenanean zone from a second subtemanean zone in a 
weiibore has also been described that Includes means for positioning one or more 
prirhary solid tubtdars wittiin the wellbora, the primary solid tubulars traversing the first 
subterranean zone, nieans for positioning one or more perforated tubulars within the 
wellbore, the perforated t^d>ulars traversing the seoond subt^nean zone, means for 

30 radially exparlding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fhiididy coupling the perforated tubulars and the primary 
sdid tubulars, and means for preventing the passage of fluids from the first 
subtenranean zone to the second subtenranean zone within the wellbore external to the 
primary sofid tubulars and perforated tubulars. 
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A system lipr exbacUng materials from a producing subterranean zone in a wellbore, at 
least a portion of the welli)ore including a casing, has also been described that includes 
means Ibr positioning one or mote primary solid tubulars wvithln the weObore, means for 
5 positionbig one ce more perforated tubulars within the weHbore, the perforated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of ih6 primary solid tubulars and the perforated tubulars within the wellbore, means for 
fluididy coupling the prnnary solid tubulars the casing, means for fluididy oouplkig 
the perfOFBted tid)ulars with ttie solid tubulars. means for fluidiciy isolating the 
10 producing subterranean zone from at least one other subterranean zone vrithin the 
wellbore. and means for fluidiciy coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for controllably fluididy decoupling at least one of the perforated 
tubulars from at least one other of 0ie peribrated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy ooupted to the first passage 
coupled to an end of the tubular support member and comprising a tapered end,^ a 

20 tubular liner coupled to and supported by the tapered errf of the tubular expansion 
cone, and a shoe defining a vaiveabie passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indiide a tubular body comprising an intennediate portion and first and second 
expanded end portions coupled to opposing ends of the intennediate portion, and a 

25 sealing member coupled to the exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameteis of the other tubular members 'are greater ttuin or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
tMcknesses of the first and second expanded eiid portims are greater than the wall 

30 thickn^ of the intennediate portion. In an esnmpiary entfxxfiment. each expandable 
tubular member further indudes a fbst tubular tiansltionafy member coupled between 
the first expanded end portion and the intermediate portion, and a second tutMilar 
transltlonary ntember coupled between the second expanded end portion and the 
intenne<fiate portion, wherein the ar^es of inclination of the first aind second tubular 
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transWonary members relative to the intemKcfiate portion ranges from about 0 to 30 
degrees. In an exentplary embodiment Uie ou^ diameter of the intermediate 
portion rmges from about 75 percent to about 98 po^oent of the outside diametere of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal tb the 
burst strength of the Intermediate tubular section. In an exempiary embodiment, the 
ratio of the inside diameteirs Krf the first and second expanded end portions to the 
interior diameter of the intemiediateporflbnianges from about 100 to 120 percent In 
an exemplary embodiment, the relationship betwieen the waH thicknesses ti, ti. and tmr 

10 of the first expanded end portion, tiw second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubula- members, tiie inside 
diametere D,. Oz and Dm of the firet expanded end pwtion. the second eicpanded end 
portion, and the Intemnediate portion, respectively, of the expandable tubular members, 
and tt)e inside diameter D«Miibcn of tiie welibore casing that ttte expandable tubular 

15 member wrtll be inserted Into, and the outside diameter Deon. of tite expansion cone that 
will be used to radially expand tiie expandable tubular member wittiln tfw welibore is 
given t>y the fr>iiowing expression: 

wherein t, = tz; and wherein Dt = Dz. In an exemplary embodiment, the tapered end of 
20 «ie tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an e)»mplary embodimertt, ttie angle of attack of ttie adjacent disraete tapered 
sections increases in a continuous manner from one end of tiie tubular expansion cone 
to the oppo^ end of ttie tubular e)g)aiaion cone, in an exemplary embodiment, the 
tapered end of tt>e tubular expanston cone Includes an parabokM body. In an 
25 emmpbryembodfrnent. the angle of attack of ttw outer surfiaoe of ttie paiabolokl body 
incretms in a continuous manner frcm one end of ttie paiiErtMlokj body to tt)e oppose 
end of the parabpioM body. In an exemplaiy embodiment, ttie tubular liner comprises 
a plurality of expandable tubular members; and wherein ttie ottw tubular membere are 
interteaved among the expandatrie tubular members. 

30 

A method of isolating subterranean zones traversed by a welibore has also been 
described ttiat includes positioning a tubular liner wtttfri tiie welibore. and radiaUy 
expanding one or more discrete portkwis of ttie tubular liner Into engagement witti ttie 
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WBllborB. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radlaUy expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
' an exemplary embodiment, one of the discrete portions of the tubular liner Is radially 
expanded by Injecting a iluldic material Into the tubular nner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by puHIng an 
expansion cone through the remaining ones of the discrete pibrtions of the tubular Rner. 
In an exemplary embodiment, the tubular Ibier comprises a plurality of tubular 
meriAers: and wherein one or more of the tubular members are radially expanded into 
engagement with the wellbore dnd one or more of the tubular members ate not ladially 
expanded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded Into engagenient with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that Is not radially expanded into engagement with the wellbore. In an 
exemplary embodinwnl. the tubular liner includes one or more expandable tubular 
members that each indude a tubular body comprising an.intennedlate portion and fir«t 
and second expanded end portions coupled to opposing encte of the intennediate 
portion, and a sealing member coupled to the exterior surface of the intemtedlate 
portion, and one or more slotted tubular members coupled to the expandable tubular 
mamberB, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubuiar Kner includes a plurality of expandable tubular 
members; and wherein me shMed tubular members are interteaved. among the 
expandable tubular members. 

A system for isolating subterranean nnes traversed by a wellbore has also been 
described ihat indudes means fer positioning a tubular liner within the wellbore. and 
rneww for radially expanding one or more discrete portions of the tubuiar. liner into 
engagement with the wellbore. . In an exemplary embodiment, a pluralify of discrete 
portions of the tubular liner are radially expanded into, engagement with the weNbore. 
In an exemplary embodbnent. the remaining pwtions of the fajbuiar Dn«- are not radially 
expanded. In an exenqjiary embodiment wie discrete portion of the tubular liner » 
radially expanded by injecting a fluldic material into ttie tubular linen and wherein the 
other (fiscrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exenrvplary embodiment, the tubular Oner Includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded Into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. In an esmnplary embodiment, the tubular members 
that are radially exparMed into engagement with the wellbore include a portion that Is 
radially e)q>and6d into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus fa isolating subterranean zones has also been described that includes a 
^blenanean fonnation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an exemplary emtxxJiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or mors discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole, in an exemplary 
»nbodiment, the remaining portions of ttie tubular liner are rK}t radially expanded. In 

20 an exemplary embodiment one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
discrets portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discretB portions of th^ tubular liner In an exemplary embodiment. 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radialjy expanded Into engagement with the borehole and one 
or more of the tubular mernbers are not radteitly expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole indiMJe a portion that is radially 
expanded Into engagement with ttie borehole and a portion that Is not radially 

30 expanded into engagement with the borehole. In an exemplary emtnxliment, prfor to 
the radial expansion the tubular liner Indudes one or more expandable tubular 
members that eadi indude a tubular body oomprisirtg an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intemrtediate 
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portion, and one or more slotted tiA>ular members coupled to the expandable tutxjiar 
members, wheiein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of ttie expandable tubular members. In an 
ttcemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
members: and wherein the slotted tubular members are interleaved among the 
mpandable Uibular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or mote 
• external seals, one or more perforated tubular members ooupted to the solid tubular 
members, one or more flow control valves operably coupled to the perform tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
menrjbers. one or rhore temperature sensors operaWy coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
perforated tubular nnembo^, one or more pressure sensors operably coupled to one or 
more of the perfbrated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perfbrated tubular members for monitorir»g the (^ratir^ flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 
and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and ttie flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operaticm of the flow oonfrol valves At least one 
of the solid tubular members and the perforated tubular men4)ers are fonned by a 
radial expansion process performed within the weltbore. 

A method of isolating a first subterranean zone finom a second subtenaneen sme In a 
welttKxe has also been described that indudss positioning one or more soOd tubulars 
within the weObore, the solid tubul«s traversing the first subterranean zor», portioning 
one or more perforated tubulars within the wellbore. the perforated tubulars traver^ 
the second subtetranean zone, radially expanding at teast one of the primary solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perfbrated 
tubulars and the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wenbore external to the 
solid tubuters and perforated tubulars. nrwnltorlhg the operating temperatures. 
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pressures, and flow rates wfthin one or more of the perforated tutHilars, and controlling 
the flow of fluidic materials through the perforated tulNilars as a function of the 
nKMiitored operating temperatures, pressures, and flow rdtes. 

5 A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the weHbore including a casing, has also been described that includes 
positioning one or more solid tubulare within the wellbore, positioning one or more 
pertiwated tubulare within the weilbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the soHd tubulars and the 

10 perforated tubulare within the weilbore, fluidlcly coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluidlcly coupling at least one of the perforated tubulars with the 
producing subtenanean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars. and conlroinng the flow of 
fluidic materials through the perforated tubulare as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulare traveraing the firet subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulare traversing the second subterranean zone, means for radially 
eiqwnding at least one of the solid tubulars and perforated tubulars within ttw wellbore. 
25 means for fluididy coupling ttie perforated tubulare and the solid tubulars. means for 
preventing the passage of fluids from the flrel subtenanean zone to the second 
subtenanean zone within the weilbore external to the. miid tubulais and peribrated 
tubulare, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulare. and means for eontrolOng the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operafa'r^ temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subtenanean zone in a woBbore. at 
teast a portion of the wellbore induding a casing, has ateo been described that includes 
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means for positioning one or more solid tubulars within the vwelUore. means for 
positioning one or more perforated tubulars within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, meians for radialiy expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluidldy 
5 coupling the solid tubulare with the casing, means for fluidicly ooupDng the perfbiBted 
tubulars with the solid tubulars. medns for fluididy isolating the producing sutyterrenean 
zone from at least one other subtenanean zone Mrithin the w«itbore. means for fluidicly 
coupling at least one of the perforated tubulafs with the'produdiig subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates wttNn one 
10 or more of the perforated tubulars, and means for controHing the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, preseuras, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly. 

15 including: one ornwe solid tubular members, each soNd tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and or>e or more solid tubular iinere 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular membere. and a 

20 shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
membere and the perforated tubular members are fonned by a radial expansion 
• process performed within the weUbore, and the solid tubular iinere are formed by a 
radial expansion process perfbmied within the wellbore. 
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A method of isolating a firet subtenanean zone from a second subterranean zone In a 
wellbore has also been described that includes positioning or« or more solid tubulars 
within the weHbore. the solid tubulars traversing the firet subterranean zone, positioning . 
one or more perforated tubutare each including one or more radial passages witMn the 
wellbore. the perforated tubulare travereing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulaiB within the wellbore. 
fluididy coupling the perforated tubulare and the primary solid tubulare. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within me wellbore external to the primary solid tubulare and perforated tubulare. 
positioning one or more solid tubular iinere within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically defonning the solid tubular 
liners witliln the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 



5 A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the weilbore Induding a casing, has also been described that Includes 
postttoning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars each including or>e or more radial passages within the welibore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbora» ftuididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the welibore, fluididy coupling at least one of the 
perforated tubulars with , the produdng subterranean zone, positioning one or. more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically defomiing the solid tubular liners within the Interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenanean zone from a second subterranean zone in a 
welibore has also been described that includes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing the first subtenanran. zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the welibore, the perfected tubulars traversing the second 

25 subtmaneah zone, means for radteilly expanding at least one of the soUd tubulars and 
perforated tubulars within the welibore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, n^eans for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone v^thfai the welibore external to the 
primary solkJ tubulars and perforated tubulars, means for positioning one or mora solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and ptestically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 



58 



Acoording to another aspect Gf the present invention, a system for extracting materials 
from a produclr^ subtenranean zone in a weHbore, at least a portion of the wellbore 
including a casing, has also been described that includes means for positbning one or 
mora solid tubulars within the wdibore. means for positioning one or more perforated 
5 tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the sc^id tubulars and ttie perforated tubulars within the wellbore. means 
for fluididy coupling the soHd tubulars with the casing, means for fluidicly coupling the 
perforated tubulars with the soBd tubulars, nwans for fluidicly isolating the producing 

10- subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars wtth the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubufars, and means for radially expanding and 
plastically defomning the solid tubular liners within the interior of one or rrxore of the 

15 perforated tubulara to fiuldldy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that Indudes a zonal isolation assembly 
induding: one or mora solid tubular members, each solid tubular member Induding one 
20 or more extemai seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at le^t some of the radial 
passages of the perforated tubular members, and a shoe couptod to the zonal isdation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone In a 
welFbora has also been described that includes posHtonlng one or more solid tubulara 
within the v^llbore, the sdid tubulars traversing the first stdyterranean zone, positioning 
one or more perforated tubulara each including one or more radial passages within the 
30 wellbore, the perforated tubules traversing the second subterranean zone, radially 
expanding at least one of the sdid tubulars and perfc^ed tubulara witNn the wellbore. 
fluididy coupling the perforated tubulars and the primary solid tubulara, preventing the 
passage of fluids from the first subtananean zone to the second subterranean zone 
within fhe wellbore external to tfie primary soGd tubulara and perforated tubulara. 
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sealing off an annular region within at least one of the perforated tutnitars, and injecting 
a hardenat>le fluidic sealing material Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materiab from a producing subterranean zone in a wellbore* at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubi^rs within the wellbore; positioning one or more 
perforated tubulars each including one or mora radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tub'ulars with tte casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subtenranean zone within the wellbore, fluidfcly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars, 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solici tubulars traversing the first subterranean zone, 
means for positioning one or mora perforated tubulars each includir^g one or more 
radial passages within the wellbore, the perforated tutnilars traversing the second 
subterranean zone, means for radially expanding at least one of ttie solid tubulars and 
25 perforated tubulars within the wellbore, mearis for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for prsvenfing the passage of fluids from the first 
subterranean zone to the second subtenfanean zonp within the wellbore external to the 
primary solid tubulars and perforated tubulars. meai^ for sealing off an annular region 
within at least one of ttie perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into ttra sealed annular regions of the perfected tutHJiars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or nnore solid tubulars within the wellbore, means for 
positioning one or wdtb perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the prbdudng 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbora, means for fluldiciy coupling the soiid 
tubulars with the casing, meahs for fluldiciy coupling the perforated tubulars with the 
soDd bJbulars, means for flutdtdy isolating the producing subtenranean zone from at 
least one other subterranean zone within the wellbore, means f6r fluididy coupling at 
least one of the perforated tubulars with the producing subterranean zone, nneans for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing nriaterial into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fonmatibn including: one or 
more solid tubular members, each solid tubular meml>er including one or more extendi 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process perfonned within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into Ir^timate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expaided into intimale contact with the subterranean fomiation compress the 

25 siAterranean formation. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
welBxTO has also been described that includes positioning onis or more solid tubulars 
wHhin the welB>ore, the so|id tubulars traversing the first subterranean zone, posittoning 
30 one or more perforated b^ulars within the wellbore each including one or more radial 
passages, ttie perforated tubulars traversing the secorxJ subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
walttxxe, radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone, fluldiciy coupling the perforated tubulars and the 



61 



solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone vAhin the wellbore external to me solid tubulars and 
perforated tubulars. tn an exemplary embodiment, the perforated tul>ulars that are 
radially expanded into intimate contact with the second subterranean zone compress 
5 the second subterrcofiean zone. In an exemplary ennbodiment, the method further 
includes >dbrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
10 • with the second subterranean zone. In an exemplary embodiment, the method further 
Includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocartxHis from the second subtenanean zone. 

15 A method ol extracting materials from a producing subterranean zone in a wellbore, at 
leasts portion of the wellbore including a casing, has also been described that includes 
ppsitjonkig one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
peifbrated tubutars traversing the producing subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars Into, intimate contact with the 
producing subterranean zone, fluididy coupling the sdid tubulars with the casing, 
fluididy coupBng the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 

25 wellbore. and fluididy coupling at least one of the perforated . tubulare with the 
produdng subterranean zone, In an exemptery embodiment, the perforated tubulars 
that are radidly expanded into intimate contact with the produdng subterranean zone 
compress the produdng subtenanean zone. In an exemplary embodiment, the method 
further include vibrating the produdng subterranean zone to Increase the rate of 

30 recovery of hydrocarbons frmm the produdng subtenranean zone. In an exemplary 
emtxxilment. the method further indudes vibratir>g the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded Into 
intimate oontad with the produdng subterranean zone. In an exemptery emt)odiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded into intimate contact with the imdudng subterranean zone to 
increase tlie rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isdating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that includes means tor positioning one or rnore solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the'second 
subterranean zone, means for radially expanding at least one of the soDd tubulars and 

1 0 perforated tubulars within the wejlborOi means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids frc»n the first subtenanean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartxuis from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zorte to clean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subtenanean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded Into iritimate 

25 contact with the seoond sutMenranean zone to increase the rate of recovery of 
hydrocarbons from the seoond subterranean zone. 

A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the weljbore Including a casing, has ateo been described ttat indudes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars wHhin the wellbore each including one or 
more radial c^nings, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for radially expanding at le^ one erf the perforated 
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tubidars into intimate contact with the producing subterranean zone, means for flukiicly 
coupling the solid tubutars with the casing, nieans for fluididy oouplirtg the perforated 
tutMitars yvtth the solid tubulars, nneans for fluididy isolating the produdrig subterranean 
zone from at least one other subterranean zone within the wellbore. and means for 

5 .flutdidy coupling at least one of the perforated tubulars with the produdng 
Bubtenanean zone, in an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subterranean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng sut)tenranean zone to Increase the rate of recovery of hydrocartx)ns from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
deludes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contad 
with the produdng subterranean zone. In an exemplary embodinr)ent, the system 

15 further indudes means for applying an* impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subten^nean zone to 
incrsase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that indudes a zmal isolation assembly 
20 posiitoned within a wellbore that traverses a subtenariean formation and indudes a 
perforated wellbore cadng. Including: one or more solid tubular members, each solid 
tubiilar mmiber induding one or more e)demal seals, one or more perforated tubular 
members coupled to ttie solid tubular members, and a shoe coupled to the zonal 
isdation assembly. At Jeast one of the solid tubular members and the perforated 
25 tubular mernbers are formed by a radial, expansion process perfomned within the 
wellbore, and at least one of the perforated tubular members are radiaDy expanded Into 
intimate contad with the perforated weflbore casing. In an exemplary embodiment, the 
p^forated tubular mOTibers that are radially expanded into Intimate contact with the 
perforated casing compress the subterranean formation. 

30 

A noethod of isdating a first subterranean zone from a second subterranean zor» in a 
wei&x)re ttiat indudes a perforated casing that traverses the second subten^nean 
zone, has also t)een described that iruiudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars withlrt the welttx^re each Including one or more radial 
passages, the perforated tubulars traversing the second subtenanean 2one« radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into iritimate contact 
5 with the perforated casing, fliddidy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean wne to the 
second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing oonqxass the second 

10 subterranean zone. In an exemplary embodiment, the rrtethod further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the secorxj subtenanean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In ah exemplary embodiment, the method further includes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart>on8 from the second subterranean zone. 

20 A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellboie including a casing and a perforated casbrtg that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nnore solid tubulars within the wellbore, posltionlrig one or more perforated 
tubulars within the weDbore each including one or more radial p^sages, the perforated 

25 tubulars traversing the producing subterranean zme. radtaity expanding at least one of 
the solid tubulars and the perforated tubulars vnthin the wellbore, radially expanding at 
least one of the perforated tubulars into Intimate contact with the perforated casing, 
fluldldy coupling the solid tubulars with the casing, fluididy coupling Hie perforated 
tubulars with fhe solid tubulars, ftuididy isolating the producing subtenanean zone from 

30 at least one other subtenranean zone within the wellbore. and fluididy coupling at least 
one of the perforated tulHJlars with the producing subterrar^an zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary emtx)diment, the method further Includes vibrating the producing 



subterranean zone to increase the rale of recovery of hydrocartx)ns from the producing 
subterranean zone. In an exemplary embodirrmrrt, the method further includes 
vibrating the producing subterranean zone to dean the radicd passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. . 

10 ; A system for isolating a first subtenanean zone Itoru a second subtenanean zone in a 
wellbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wetlbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second . 
subterranean zone^ means for radially expanding at least one of the solid tubulars and 
perforated tubulars witMn the wellbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the perforated casing, meansf for fiuidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at le»t one of the pwforated 
tubulars Into intimate contact with the perforated casing oorr^xlses means for 
compressing the second subterrariean zone. In an exemplary embodiment, the system 

25 further includes nr\eans for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart>ons from the second subtenanean zone. In an exemplary 
enftbodlment, the system ftirther Includes means for vibrating the second sutrterranean 
zone to dean the radial passages of the perforated tubulars that are racflally expanded 
into intimafe contad with the perforated casing. In an exemplary errdKxltment, the 

30 system further Indudes means for applying an impulsive load to the perforated tubulars 
that are radially e)q3arKled into intimate contad with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranran zone. 
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A system for extracting materials from a producing sutyterranean zone in a wellt)ore» at 
least a portion of the wellt)ore tnduding a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the welibore. means for positioning one or 
5 more perforated tubulars within the weliborB each including one or more radieri 
openings, the perforated tubulars traversing the produdng subterranean zone, means 
for radially expanding at least one <rf ^ solid tubulars arKS the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluldicly coupljng the solid 

10 tubulars with the casing, rheans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the producing subterranean zone from at 
least one other subterranean zone within the w^llbore. and means for fluididy coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radialty expanding at least oiie of the perforated 

15 tubulars into Intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Indudes means for vibrating the produdng subtenanean zone to increase ttie 
rate of recovery of hydrocarbortt from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to ctean the ladial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. In an exemplary 
embodiment* the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into intimiate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subtenrmean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or more sdid tubular members, each soHd tubular member induding one 
or more external seals, one or wore f^rfbrated tutnilar memt>ers eadi induding radial 
30 passages coupled to the sdid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 



67 



weltbore, and the perforated tubular liners are fornied by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 weiUbore has also been described that includes positioning one or mors soHd tubulars 
within the weilbore. the solid tubulars traversing the first subten'anean zone, positioning 
one or more perforated tubulars each Including one or more radial passages within ^e 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subteranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular jiners within the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 S tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wetlbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more soHd tubulars within the wellbore, positioning one or more 

20 perforated tubulars each Including one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of Hie solid tubulars and the perforated tubulars within the wellbore, fluklioly 
coupling the solid tubulars with the casing, fluUidy ooupling the perforated tubulars 
with the soHd tubulars. fluididy Isolating the produdng subterranean zone from at feast 

2S one other subterranean zor^ within the wellbore. fluididy ooupling at least one of the 
perforated tubulars with the produdng subterranean »ne, positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and radially expanding and plastically defonning the perforated tubular firters within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a secx)nd subterranean zone in a 
wellbore has also been described that Includes rrteans for positioning erne or more soRd 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars eadi indudir^ one or mbre 
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radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least orw of the solid tubulars and 
perforated tubulars wtthin the weilbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the pasnge of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tutHJiars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defonning me p^fbrated tubular liners 
within the interior of one or mors of the perforated tubutars* 

10 

A system for extracting materials from a producing subtenanean zone in a weilbore. at 
least a portion of the weilbore induding a casing, has also been described that indudes 
means for positioning one or more solid tubulars within the weilbore. means for 
positioning one or more perforated tubulars each induding one or more radial. 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars wRh the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isdating the produdng subterranean zone from at 

20 least one other subtenanean zone wtthin the weflbbre, mean^ for fluididy coupling 
at iaast one of the prorated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the mterfor of one or more of 
the perforated tubulars, and means for radiaHy expanding and plasticaliy defomilng the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assembly 
including: one more soHd tubular members, each soSd tubular menrriier including one . 
or more external seals, two or more perforated tubular members eadi Including radial 
passages coupled to the soDd tubuter memt>ers, and one or more one-way valves for 
30 controUably fhiidRdy oH/pling the perforated tubular members, and a shoe coupled to 
the zonal Isolation assembly. At least one of tto solid tubular members and the 
perforated tubular members are formal by a radial expansion process performed within 
the weilbore. 
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A method of Isolating a first subterranean zone from a second subtenranean zone 
having a plurality of producing zones in a vvellbore has also been described that 
Includes positiontng one or more solid tubulars within the wellbore. the soGd tubulars 
traversing the first subterranean 2one» positioning two or more perforated tubulars each 
5 including one or more radial passages vtdthin the welibore, the perforated tubulars 
traversing the second subterranean zona, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of ttie producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subten^nean zones, at least a portion of the wellbore including a casing, has also been 
described that Includes positioning one or more solid tubulars v^thin the wellbore, 
positioning two or more perforated tubulars each including one or xTK>re radial passages 
within the wellbore, the perforated tubulars traversing the producing subtenranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubUlars 
20 within the wellbora, fluididy coiqriing the solid tubulars wi0) the casing, fluidicly coupling 
the perforated tutnilars with the solid tubulars, fluidicly isolating the produdng 
subterranean zone from at Irast one other subterranean zone wKhin the wellbore, 
fluididy cwpling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
Indudes means for positioning one or more sdid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for portioning one or more 
perforated tubulars each induding one or more radial passages withfn the wellbore, the 
perforated tubulars traversing the second ajbterranean zone, means for radiaDy 
expanding at least one of the solid tubulars and perforated tubulars within the welIt)ore. 
fmans for fluidicly coupfing the perforated tutmlars and the solid tubulars. nrtear^s for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of or>e or more of the perforated tubuiars, and nneans for preventing fluids 
S from passing fix>m one of the producing zones that has not t>een depleted to one of the 
produdng zones that has t>een depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars witNn tlie wellbore, 
means for positioning one or more perforated tubulars each including dne or more 
radial passages within the wellbore, the perforated tubulars traveirsing the producing 
subterranean zones, means for radially expanding at least one of the sd&d tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perfbrated tubulars with the 
solid tubulars, means for fluidicly isolating the produdng subterranean zone from at 
least one other subtenranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tutujiars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothermai energy from a subterranean fbrrriation 
25 containing a source of geothermai energy has ateo been described that inductee a 
zonal isolation assembly positiorted within the subterranean formation induding: one or 
mors solid tubuiar nnembers, each solid tububr member including one or more external 
seals, one or more perforated tubular members each Induding radial passages coupled 
to the soDd tubular members, and one or more perforated tubular liners each Induding 
30 orw or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members ar^ \he perforated tubular members are formed 
by a radial expansion process perfonmed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothenmal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, ttte solid tubulars 
traversing the first subtenranean zone, positioning, one or more perforated tubulars 
5 each inducfing one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fiuldidy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids firom the frst 
subtenanean zone to the second subten^nean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, posittoning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterrarwan geothermat zone in a 
wellbore, at least a portion of the wellbore inciuding a casing, has also been described 
that Includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubutare each including one or more radial passages within the 
welSxm, the perforated tububrs traversing the subterranean geothermal zone, radtelly 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidldy coupling the solid tubulars with the casing, fluidiciy coupDng the 
perforated tubulars with the solid tubulars. fluididy isolating the subterranean 
geothennal zor^ from at least one other subtenranean zone within the wellbore, and 
fluidiciy coiq>lhg at least one of ttie perforated tubulars wtth the subtenanean 

2S geothermal zone. 

A system for bolating a firet subterranean zone from a second geothermal 
subtertanean zone In a weDbore has also been descrfl>ed that includes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulars traversing 
30 the first subterranean zone, means for posttioriing one or more perforated tubulars 
each Including one or more radial passages wittiin the wellbore, the perforated tubulars 
traversing the second geotherrrwil subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated, tubulars within the wellbore, means for 
fluictely coupling the prorated tubulars and the solid tubulare. and means for 
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preventing the passage of fluids front the first subterranean zone to the second 

geothennal sutrterrenean zone MtNn the weUbore extern^ to the prinriaty soM 
and perforated tubuiars. 

5 A systwn for extracting geolhemial energy frorn a sutrterraneangeothmnal zone iri a 
wellbore. at least a portion of the vinllbore faiduding a casing, has also t>een described 
that includes means for posiOoning one or mors solid tubulars wittiin the w^lbore. 
means for positioning one or mors perforated tubulars each including one or more 
radial passages vvithin the wellbore, the perforated tubuiars traversing Vne subtenanean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars ami 
the perforated tubuiars within the wellbore, means for fluidldy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluldlcly isolating the subterranean geothemwi zone from at 
least one other subterranean zone wittiin the w^lbore, and means for fluididy coupling 

15 at least one of the perforated tubulars with the si4)terranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
induding: one or nrwre solid tubular menrtbers. each solid tubular member Induding one 
or more external seals, one or more perforated tibular members each induding or>e or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fomwd by a radial expansion process performed within the 
wellbore. and the radial passage of at least one of the. perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 weBbore. 

A method of teolating a first subterranean zom from a second subtsnartean zofie in a 
walbore has also been described that includes positioning one br more, solid tubulars 
within the wellbore. the solid tubuiars traversing the first subterranean zone, positioning 
30 one or more perforated tubuiars within the wellbore each Including one or more radial 
passages, ttte perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the prinnary solid tubulars and perforated tubulars within the 
wellbore, fluididy coupling the perforated tubuiars and the solid tubulars. preventing the 
passage of fluids from the first subterranean zone fo the second sutrterranean zone 
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wnlhin th8 wellbore external to the solid tubulars and perforated tubulars. and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
toast a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubuters within the wellbore each including one or more radial pass^es, the 
perforated tubulars traversing the produdng subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluldlcly coupling the perforated tubulars 
with the solid tubulars, fkiididy isolating the produdng subten^nean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one <rf the 
perforated tubulars with the prcxludng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positiohing one or more soDd 
tubulars wiftin the wellbore, the solid tubulars traversinfl the first subterranean zone, 
rneans for positioning one or mora perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean »)he. means for rcKiially expanding at least cme of the solid tubulars and 
perforated tubuters within the wellbore, means for fluididy coupling the perforated 
tubulars and ttie soDd tubuters, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zonb within the wellbore external to the 
solid tubuters arxJ perforated tubulars, and means for deaning matertels from the radial 
passages of at least one of the perforated tubuters by further radial expansion of the 
perforated tubulars within the wellbore. 

A ^^m for extracting materials from a producing subterranean zone in a wdlbore, at 
least a portion of the wellbore induding a casing, has also been described that Iridudes 
means for positioning one or more solid tubuters wittiin the wellbore, means for 



74 



posWohing one or more perforated tubulars within the weilbore each including one or 
more radial passages, the perforated tubulars traversing the produdr^ subt^ranean 
zone, means for radlsdiy expanding at teast one of the solid tubulars and the perforated 
tubulars within the weilbore/ mearis for fluididy coupling the solid tubulars with the 
5 casing, means for fluididy coupling the perforated tubulars with the sofid tubulars, 
means for fluididy isolating the produdng subtenranean zone from dt least one other 
subterranean zone within the weilbore, means for fluicfidy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expansiort of the perforated tubulars within the weilbore. 

Although illustrative embodiments of the invention have been shown and described, a 
y/Me range of modification, changes and substitution is contemplated In the foregoing 
disdosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of tte other features. Accordingly, it Is 
appropriate that the appended daims be construed bmadly and in a manner consistent 
. with the scope of the invention. 
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CLAIMS 



1 . An apparatus, comprising: 

a zonal isolation assemtriy comprising: . 
5 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

tMK> or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontrollab^ fluididy coupling the perforated 
10 tubular memt)ers; and 

a shoe coupled to the zonal isdation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expanston process performed vinthin the wellbore. 

15 2. A nr^thod of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning or^e or nx>re solid tubulars within the wellbore. the solid tubulars 
traversing the ffrst subterranean zone; 

positioning two or more perforated tubulars each including one or more radial 
20 pass^es within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
wittiin the wein>ore; 

fluididy coupling the perforated tubulani and the primary solid tubulsrs; 
25 preventing the passage of fluids from the first s(idl>terranean zone to the second 

subtenanean zone within the weObore extemai to the prinrary solid tubulars and 
perforated tubulars; arxJ 

pceyenfing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

30 

3. A method of extracting materials from a w^lbors having a plurality of producing 
sutiterranean zones, at least a portion of the weHbors miudmg a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



positioning two or more perforated tubulars each including one or more radial 
passages within the weill)ore. the perforated tubulars traveling the producing 
8ut>tenranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within'the welibore; 

fiuididy ooupling the solid tubulars wHh the casing; 
fluidtdy ooupling the perforated tubulars with the solid tubulars; 
fiuididy isolathg the producing subterranean zone from at least one other 
subtenanean zorie within the welibore; 
10 fluididy ooupling at least one of the perforated tubulars with the producing 

subtenanean zone; 

preventing fluids from passing firom one of the producing zones tiiat has not 
been depleted to one of the produdng zones that has been depleted. 

15 4. A system for isolating a first Subtenanean zone from a second subtenanean 
zone having a pluraOty of produdng zones in a welibore, comprising: 

means for positlorring one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the wetlbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubidars within the welibore; 

means for fluididy ooupling the perforated tubulars and the soDd tubulars; 
25 means for preventing ttie passage of fluids from the first subtenanean zone to 

the second subtenanean zone within the welibore external to the primary solid tubulars 
and perforated tubulars; 

means for posWoning one or more perforated tubular liners within the interior of 
one or mora of the perforated tubulars; and . 
30 means for preventir^ fluids fironri passing from one of the produdng zones that 

has not been depleted to one of the produdng zones thait has been depleted. 

5. A system for extracting materials from a plurality of produdng subterranean 
zonra in a welibore, at least a portion of the welibore induding a casir^, comprising; 
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mddFts for positioning one or mom solid tubulars within the welikKire; 

means for posiHohing one or nriore perforated tubulars each inc^ding one or 
tvoTB radial passages within the welibora, the perfofated tubulars traversing the 
producing subterranean zones; 
5 means for radiaily expanding at least one of the solid tubulars and the 

perforated tubulars within the wetlbore; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforated tutHJiars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
1 0 other subterranean zone within ttie weilbore; 

means for fluidicty coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means fc^ positioning one or niore perforated tubular liners within the interior of 
one ornrKm of the peffbrated tubulars; and 
15 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has t>een depleted. 
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• 1 An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular merribers for 
controlling the fkw of fluMlc materials through the perforated tubular members: 

one or more tenr^rabm sensors operably coupled to one or mors of the 
10 perforated tubular nnembers for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or mote of the 
perforated tubular members for monltofing the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably couj^ed to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perfmted tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensore and controlling the operation of the flow control valves; 

wherein at leaat one of the solid tubular members and the perforated titular 
membere are formed by a radial expansion process performed within the weBbore- 

25 2. A method of isolating a first subterranean mne from a second subtenanean 
zone in a wdlbore. comprising: 

positioning one or more solid tubuteire within the wellbore, the solid tubulare 
traversing the first subtenranean zone; 

positioning one or more perforated tubulare wittiin the wellbore. the perforated 
30 tulHilars traversing tte second subterranean zone; 

radially expanding at lent one of the primary solid tubulare and perforated 
. tutHilars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wetlbore exienuil to the solid tulnjlars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tutnjiars; and 
5 oontrolling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extractlr^ materials from a producing subten'dnean zone in a 
wellbcm, at least a portion of the wellbore including a casing, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

. positioning one or more perforated tubulars within the wellbore, the perforated 

tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 

within the wellbore; 

1 5 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fliAJidy isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluidiciy ooupBng at teast one of the perforated tubulars with the producing 

20 subterranean zone; 
» 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

conlroHing the flow of fluidic materials throi^ the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25. 

4. A system for isolating a first subterranean zone from a seoorKl subten^nean 
zone In a wellbore, comprising: 

means for posittoning one or more solid tubulars within the welltrare. the solid 
tubulars traversing the first sut^terranean zone; 
30 meam for po8itk)ning one or more perforated tubulars within the wellbore. the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the virenbore; 

means for fluididy coupling the perforated tubulars and the solid tutnilars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within ttie wellbore external to the solid tubulars and 
perforated tubulars; 

nieans for nionitoring the operating tmnperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting rnateriate from a producing subterranean zone in a 
10 wellbore, at least a portion of the wellbore indudihg a casing, comprising; 

means for positioning one or more solid tubutars within the wdlbors; 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for redially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluWIcly coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
n^ns for fluididy isolating the producing subtenranean zone ftom at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean.zone; 

mearis for monitoring thci operating tanperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 means for controlling the flow of fluldic materials threiigh the perforated tubulars 

as a function of the nxinitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation nsembly comprising: 
30 one or rrxKe solid tubular membere. each soBd tubular member induding one or 

more exterrtal seals; 

one or more perforated tubular members each induding radial passages 
coupled to the soikl tubular members; and 

one or more solid tubular Dnere coupled to the interior surfaces of one or wdtb 
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of the perforated tutMilar members for sealing at least some <rf the radial passages of 
the perforated tubular merrdters; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are fomned by a radiai expansion process perfbnnned within the wellbore; and 
wherein the solkJ tubular linens are fbnmed tiy a radiai e)q}ansion pnooess 
perftHTned within tlie wellbore. 

7. A method of teolating a first subterranean zone from a second subterranean 
10 zone in a wellbore, comprising: 

posttionlng one or more solid tubulars within the wellbbrs. the solid tubulars 
traversing the first subterranean zone; 

positioning one or mors perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the pmforated tubulars and the primary solid tubulars; 

preventing the; passage of fluids from the first subtenanean zone to the second 
20 subterranean zone within the wellbore external to the primary soOd tubulars and 
perforated tadMJiars; 

positioning one or more soU tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perfvated tubulars to fluidlcty seal at least some of the 
racflal passages of the perforated tubulans. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbore* at \east a portion of the wellt>orB indudihg a casing, comprising; 

30 positioning one or ohnb sofid tubulars within the wellbore; 

positioning one or more perforated tubulars each Induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tulHJiars and the perforated tubulars 
within the wellbore; 

fluUidy coupling the solid tubulaurs with the casing; 

fluidicly coupTing the perforated tubulars with the scriid tubuters; 
5 fluidiciy isolafing (he producing subterranean zone from at least one other 

subterranean »ne within the wellbore; 

fluMlcly coupling at least one of the perforatcid tubulars with the producing 
subterranean zone; 

positioning one (v more solid tubular liners within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at least some of ttie 
radial passages of the perforated tubulars* 

15 9. A system for isolating a first subten^nean zone from a second subtenranean 
zone in a wellbore» comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or mcKe peribrated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

n>ean8 for radially expanding at least dne of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupllr^ the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first sutrterr^eah zone to 

the second subterrarYean zone within the wellbore external to the prbrnary solid tubulars 
and perforated tubulars; 

means for positioning one or more soOd tubular liners wtthtn the Interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically defbnning the solid tubular liners 

within the interior of one or more of the peribrated tubulars to fluicfidy seal at least 
some of the radial passages of the peribrated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the welll>orB indudtng a casing, comprising; 

means for positiming one or more solid tubulars within the weilbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the' 
producing subterrarwan zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 
10 means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the produdng subterranean zone from at least one 
other subterrar)ean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
producing sut>terrar>ean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid hJbular liners 
within the interior of one or more of the perforated tubulars to fluldiciy seal at least 
some of the radial passages of the perforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

25 one or more perforated tutnilar members each inducfing radial passages 

coupled to the solid tubular members; and 

a sealing nnateriai coupled to at least some of the perforated tubidar members . 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the soGd tubulars 
traversing the first subtemanean zone; 
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positioning one or more perforated tubuliairs each including one or more radial 
passages Within the welit)ore. the perforated tulMjIan) traversing the seqond 
subterranean 2or)e; 

radially expanding at least one of the solid tubulars and prorated tubulars 
S within the weilbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids fnm the first subtentinean zone to the second 
subterranean zone within the weilbore external to the primary solid, tubulars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 
positioning one or more solid tubulars within the weilbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the producing 
20 sutyterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

fluidlciy coupling the solid tubulars with the casing; 
flukJidy coupling the perforaled tubulars with the solid tubulars; 
25 fluMidy isolating the producing subtmnean zone from at least one other 

subtmanean zone within the walibore; 

fluidicly coupling at least one (rf the^perforated tubulars with the producing 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic seaOng material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radteil passages of the perforated 
fajtHJiarB. 
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14. A system for isolattng a fir$t subterranean zone from a seoond subterranean 
zone in a welS)ore, comprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
tubuiars traversing the first subterranean zone; 
5 means for positioning me or nfioie perforated tubulars each including one or 

more radial passages within the wellbors, the perforated tubulars traversing the seoond 
subterranean zone.; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means for fluidicly coupMng the perforated tubulars. and the solid tubulars; 

nnearts for preventing the passage of fluids from the first subtenranean zone to 
the second subtenranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenabte fiuidic sealing material into the seai^ annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perfonsited tubulars. 

20 15. A system for extracting niaterials from a producing subten^nean zone in a 
wellbore, at least a portion of the wdllbore including a casing, con^xising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perfbrated tubulars each including one or 
more radial passages wthin the weiibore. the perforated tubulars traversing the 
25 producbig subterraneari »ne; 

means for radtally expanding at least one of the solid tubulars and the . 
perforated tubulars wdthfn the wellbore; 

means for fluldidy coupling the solid tajbidars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the producing subtenanean zone from at le^ one 

oth^- subterranean zone witfiin the wellbore; 

means for fluidicly ooupBng at least one of the perforated tubulars with the 
producing suUerranean zone; 
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means for seaDng off an annular region within at least one of the perforated 
' tubiiteirs;and 

means for injecting a hardenable fiuidic sealing material Into the sealed annular 
regions ct the perforated tubulars to seal off at least some of the radial passages of the 
5 peffbrated tubuiars. 

16. An apparatus* oomprising: 

a ami isolation assembly positioned within a wellbore that traverses a 
subtsrranean fbrmatibn, oomprfsing: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
and ' 

a shoe coupled to the zonal isolation assembly; * 
15 wherein at least one the solid tubular n>embers and the perforated tubular 

members are formed by a radial expansion process perfonmed within the wellbore; and 

wherein at least one of tf^ perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of daim 16, whertin the perforated tubular members that are 
radlaDy expanded into intfamate contact with the subterranean fonnaUon compress the 
subterranean formation. 

18. A method of isolating a first sutyterranean zone from a second subterranean 
25 zone In a weDboiB, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
' traversing ttte first subterranean zone; 

positioning one or more perforated tubulare within the wellbore each Including 
one or more radial passa^, the perforated tubulars traversing the second 
3X> subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars wfthh the wellbore; 

radialV expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 
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flutdidy coupling the perforated tajbulars and the solid tubuiars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the welibore external to the solid tubuiars and perforated 

tubuiars. 

5 

19. The method of claim 18. wherein the perforated tubuiars that are radially 
expanded into intimate contact with the second subtenranean zone compress the 
second sublenanean zone. 

10 20. The method of dalm 18, further oomprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterrariean 
zone. 

21. The method of dalm 18. further comprising vibrating the second subterranean 
15 zone to clean the radial passages of the perforated tubuiars that are radialty expanded 

into intirr^ contact v^rith the second subterranean zone. 

22. The methcKi of claim 18, further comprising applying an impulsive load to the 
perforated tubuiars that are redially expanded Into intimate contact v^th the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zme. 

23. A method of extracting materials from a produdng subtenranean zone in a 
wellbora, at least a portion of the weObore including a casing, oomprising; 

25 positioning one or nibresoDdhibulara within the 

positioning one or more p^fbrated tidMiiars within the weDbore each including 
one or more radial passages, the perforated tubuiars traversing the prddudng 
subtenanean zone; 

radially expandiiig at least one of the soU tubuiars and the perforated tubuiars 
30 witMn the welibore; 

radially expanding at least one of the perforated tubuiars into intimate contact 
with the producing subterranean zone; 

fluidicty coupling the solid tubutors with the. casing; 

flukfidy coupOng the perforated tubuiars with the solid tubuiars; 



88 



fluldidy isolating the producing subterranean zone from at least one other 
subtenanean zone within the welltxm; and 

fluldidy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone. ' 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded Into intimate contact with ttie produdng subterranean zorw oomprass the 
producing subterranean zone. 

10 25. The method of daim 23. further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng ' 
IS subtemanean zone to dean the radiai passages of the perforated tubulars that are 

radially expanded Into intimdte contact with the produdng subterranean zone. 

27. The method of daim 23, further ownprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A systeni for isolating a first subterranean zone from a second subterranean 
zone In a weDbore, comprising: 

25 means for positioning one or nnore solid tubulars withoi the welibore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tutMilars within the weDbore each 
induding one or mors radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 rtieans for radially expanding at least one of the solid tubulars and perforated 

tubulars within the weilbore; 

means for radially expanding at least one of the perforated tubulars Into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the soBd tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
. the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubutars. 

5 29. The system of daim 28, wherein thd means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second si^terranean zone. 

30. The system of daim 28. further comprising means for vibrating the second 
10 subterranean zora to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means tor vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contad with .the second subterranean zone. 

32. The systam of claim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocaribons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subtenranean zone In a 
wellbore, at least a portion of the weDbore Induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or rnore perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the producing 
subterranean rone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubular^ wittiin the wellbore; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

contad with the producir)g subterrariean zone; 

means for fluididy coupling the solid tubulars with the cersing; 

means fc^ flukJidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy bolating the produdng subtenBnean zone from at least dhe 
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other subterranean zone within the wellbore; and 

means for fluididy. ooupHiig at least one of the perforated tutHJiars with the 
prodMcing subterranean zone* 

5 34. The system of dalm 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subtenanean zone 
comprises means fbr compressing the producing subtenanean zona 

35. The system of daim 33, further comprising means fbr vibrating the producing 
10 subterranean zone to inaease the rate of recovery of hydrocarbons from the producing 

subterranean zone. 

36. The system of dalm 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubidars that are 

1 5 radially expanded into intimate contact with the pnxludrig subtenranean zone, 

37. The system of daim 33, further comprising means for applying an impulsive 
lo«J to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rata of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, oomprlsir^: 

a zonal Isolation assembly positioned within a weiibore that traverses a 
subtenanean formation and includes a perforated welll)ore casing, comprising: 
25 one or more solid tubular members, each solid tubular member Induding one or 

more exterr^l seals; 

one or more perforated tubular memb^ coupled to the solid tubular members; 

and 

a shoe ooupied to the zonal isolation assembly; 
30 wherein at least one of the solid tubular mmibers and the perforated tubular 

members are formed by a radial expansion process perfomned within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
Into intinnate contact with the perforated wellbore casing. 
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39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perfbratod casing compress the 
subterranran formation. 

5 40. A method of isolating a first subterranean zone from a second subtenanean 

rone in a wellbore that Includes a perforated casing that traverses the second 

subterranean zone, comprishg: 

positioning one or wore, solid tubulars v^thin the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars \^hin the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subtenranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars v^thln the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluidicly coupling the perforated tubulars and the solid tiibuiars; and 
preventing the passage of fluids from the first sid>terranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radtally 
expanded into intimate contact with the perforated casing cpmpTess the second 
subterranean zone. 

25 

42. The method cS daim 40. further comfHising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subten^nean 
zone to dean the radial passage of the perforated tubulars that are radially expanded 
into Intimate contad with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubuiars that are radially expanded intd intimate contact vyith the perforated 
caisong to increase the rate of recovery of hydrocart)ons from the second subterranean 
zone. 

5 45« A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weObore including a casing and a perforated casir^ 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubuiars wimin the wellbore; 
poslGoning one or more perforated tubuiars within the wellbore each including 
10 one or mors radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solM tubuiars and the perforated tubuiars 
within the wellbore; 

radially expanding &t least me of the perforated tubuiars into Intimate contact 
15 with the perforated casing; 

flukUdy coupHng the solid tubuiars with the casing; 
fluididy ooupBng the perforated tubuiars the solid tubuiars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zdne within the wsllbors; and . 
20 flutdidy coupling at least one of the perforated tubuiars with the producing 

subterranean rone. 

46. The method of datm 45. wherein the perforated tubuiars that arp radially 
expanded into intimate contact with the perforated casing compress the produdr^ 
25 subterranean zone. 

47: The method of ' daim 45. further comprising vbrating the produdng 
subtenanean zone to increase the rate of reooveiy of hydrocartXHis from the produdng 
subterranean zone. 

30 

46. The method of daim 45. further comprising vibrating the produdng 
subterranean zone to dean the radial pmsages of the p^forated tubuters that are 
radiaRy expanded into intimate corriad with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for teolating a first subterranean zone from a second subtenanean 
zone in a wellbore that includes a prorated casing that traverses the second 
subterranean zonOt comprising: 

means for positioning one or rnore solid tubulars within the wellbore. the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with ^ perforated casing; 

means for fluididy coupling the perfc^ed tubulars and the solid tubulars; and 
means for preventing the passage erf fluids from the first subterranean zone to 
20 the second subterranean zone witMn .the wellbore external to the solid tubulars and 
perforated tubulars. 

51 . The system of daim 50. wherein the means for miMy expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 mems for compressing the second subterranean zor)e. 

52. The system of daim SO, further comprising means for vibrating the second 
sutrterranean zone to increase the rate of. r^xivery of hydrocartrans from the second 
subtenanean zone. 

30 

53. The system of daim 50, fiffther cocnprtelr^ nreans for vibrating the second 
subterranean zone to dean the radial passages of Vhe perforated tubulars that are 
radiaOy expanded into intimate contact with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are Fadlally expamled into intimate contact with the 
perforated eating to increase the rate of recovery of hydrocart>ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing sutrtenranean zone in a 
wsDbore, at least a portion of the weObore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or nmre perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expendlr^ at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding atleast one of the perforated tubulars into Intimate 

contact with ttie perforated casing; 

means for fiuldidy coupling the solid tubulars with the casing; 

means for fluidiciy coupling ttie perforated tubulars with the solid tubulars; 

means for fluidiciy isolating the producing subterranean zone from at least one 
20 othersubtenraneanzone within the wellbore; and 

means for fiuldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The ^tem of daim 55t wherein the means for radially expanding at least one 
25 of the perforated tubulars Into intimate contact with the perforated casing comprises 

means for compressing the prexlucing subterranean zone. 

57. The system of daim 55, further comprising me«is for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdr^ 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibratir^ the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radiaOy expanded into intimate contact with the perforated casing. 
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59. , The system of claim 55. further comprising means for applying an Impulsive 
toad to the perforated tubulars that are radially expanded into Intinnate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 

. 5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assemt)ly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 nKKe external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 membersiand 

a shoe coupled to the zonal teolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within, the weHborB, the solid tubulars 
25 traversing the first subterranean zone: 

positiontng one or more perf(vated tubulars each irtdudlng cm or more radial . 
passages wittitn the wellbore. the . perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling tt^ perforated tubulars and the primary solid tubulars; 
preventing the passage of. fluids frcnn the first subterranean zor>e to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tid>ulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tutHilars; and 

rndiaHy expanding and plasficaily deforming the perforateid tubular iinerB within 
the Interior of one or more of the perforated Udiutars. 

5 

62. A method of extracting materials from a producing subtenranean zone in a 
wellbore. at least a portion of the wellbore Including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
10 passages within the weltbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
> within the wellbore; 

fluidicty coupling the dolid tubulars with the casing; 
15 ' fiuidlciy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluMldy coupling at least one of the perforated tubulars with the producing 
subteiranean zone; 

20 positioning one or nrK>re perforated tubular liners within the interior of one or 

mors of the perforated tubulars; and 

radially expanding and. plastically defomiing the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

2S 63. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, oomprteing: 

means for positionirig one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
30 mors radial passages within the wellbore, the perforated tubulara traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for flukJidy coupling the perforated tubulars and the solid tubulars; 



97 



means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and peiforated tubutors; 

means for positioning one or more perforated tubular Hners within the interior of 
5 one or rrxxB of the perforated tubulars; and 

means for radially expanding and plastically defonning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting n^terials from a producing subtenBnean zone In a 
10 wellbore, at least a portion of the wellbore including a casing, comprteing; 

means for positioning one or more sdid tutnjlars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perfected tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluldldy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluidlciy ooupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defonning the perforated tubular 

Bners within the interior of one or more of ttie perforated hibulars. 

65. An apparatus, comprising: 

a zonal isoiatton assembly comprising: 
30 one or more solid tubular members, each solid tubular member induding one or 

more external seab; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for ccHitroliatrty fluklidy coupling the perforated 
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tubular members; and • 

a shoe coui^ed to the zonal teolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion plopess perfomned witNn the wellbore. 

5 

A oiethod of isolating a first subterranean zone fmm a secorKi subterranean 
zone having a plurality of producing zones in a weDbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fluldicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to ^e primary solid tubulars and 
perforated tubulare; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A rmthod of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weDbore; 
25 positioning two or more perforated tubulars each induding one or more radial 

passages within the weHtwre, the perforated tubulars travereing the producing 
subterranean zones; 

radially expanding at least one of the soTid tubulars and the perforated tubulare 
v/ithin the weDbore; 
30 fluididy coupling the sdM tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidldy irolating the producing subterranean zone from at least one other 
subtenar>ean zone within the weObore; 

ffuididy coupling at least one of the perforated tubulare with the prtxludng 
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subtdrranean zone; 

preventing fluids from pas^ng from one of the producing zones that tas not 
.been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subterranean zone from a second subtenanean 
zone having a plurality of producing zones in a wellbore, ccNDprising: 

means for positioning one or more solid tubulars within the weHbore. the solid 
tubulars traversing the first subterranean zone; 

nrmans for poslticMiing one or more perforated tubulars each induding one or 
10 more radial passages witNn the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the soHd tubulars and perforated 
tubulars within the wellbore; 

means forfluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellt)ore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of produdng subterranean 
zones in a wellbore, at least a portion of the wellbore induding a casing, comprising; 
25 means for portioning one or more sofid tutHJiars within the weDbore; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perfcvated tubulars traversing the 
produdng subterranean zones; 

means for radially expandir^g at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fiutdidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isotating the produdng subterranean zone from at le^t one 
other subterranean zone within the weHbore; 
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means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the pefforated tubulars; and 
5 means for preventing fluids from passing fiom one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothential energy from a subterranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal isdatipn assemtriy positioned within the subterranean formation, 

comprising! 

one or more solid tubular members, each solM tubular member including one or 
more extemal seals; 

one or more perforated tubular members each including radial passages. 
IS coupled to the solid tubular members; and 

one or more perforated tubular Itners each including one or more radial 
passages coupled to th»e interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolaticvi assembly; 
20 wherein at least one of this solid tubular members and the perforated tubular 

members are formed by a racfial expansion process performed within the weRboiB. 

71. A method of Isolatlrig a first subterranean zone from a second subtenariean 
zone including a source of geothermal energy in a wellbore. comprising: 

25 positioning one or rnore solid tubulars within the wellbore, the solid tubutars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the wailtxye. the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and pwforated tubulars 

within the welIt>ore; 

fiuMldy coupling the perforated tubulars and the primary solid tubulars; 
preventir^ the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore extemal to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tulnjiar liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defomning the perforated tubular liners within 
5 the interior of one or more of the perforated faibulars. 

72. A method of extracting geothenmal energy from a subterranean geothennal 
zone In a wellbore, at least a portion of the welibore including a casing, ocMnprising; 

positioning one or mare solid tubulars within the welibore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the weilbpre, the perforated tubulars traversing the subterranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 
1 5 fluidicly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluicSdy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the welibore: and 

fluidicly coupling at least one of the perforated tubulars with the subtenanean 
20 geothermal zone. 

73. A system for Isolating a first subtenranean zone from a second geothenrad 
subtenranean zone in a weltbpre, comprising: 

means for positioning one or rnore solid tubulars within ttie welibore, the solid 
25 tubulars traversing the first subterranean zone; 

means fbr positioning one or more perforated tubulars each induding one or 
more radial passages within the welibore. the perforated tubulars traversing the second 
geothermal subtenranean zone; 

means for rsKiially expanding at least one of the solid tubulars arKl perforated 
30 tutHilars within the welibore; 

means for fluididy coupling the perforate tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the welibore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for exIracHng geothermal energy from a subterranean geolhernial 
zone in a wellbore, at least a portion of the weDbore Including a casing, comprising; 

5 means for positioning one or more solid tubuiars within tto 

means for positioning one or more perforated tubulars each including one or 
more racfial passages within the wellbore^ the perforated tubulars traversing the 
subtenanean geoihemial zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluidiciy coupling the solid tubulars with the casing; 
means for fluidiciy coupling the perforated tubulars with the sdid tubulars; 
means for fluidiciy isolating the subterranean geothermal zone from at least one 
other subt^ranean zone within the weHbore; and 
15 means for fluidiciy oouplirig at* least one of the perforated tubulars with the 

subterranean geothennal zone. 

75. An apparatus, comprising: 

a zonal eolation assembly comprising: 
20 one or more solid tut)ular mennbers, each solid tubular mender including one or 

mora extennal seals; 

one or more perforated tubular members each including one or more radial 
passage coupled to the solid tubular rr^mbers; and 

a shoe coupled to the »nal isolation assembly; 
25 wherein at least one pf the soDd tubular members and the perforated tubular 

mennbers are fonmd by a radtal expsRision process performed within the weilbore; and 

virherein the radial passage of at foast one of tlie perforated tubular members 
are cleaned fay further radial expansion of the perforated tubular members within the 
welftxve. 

30 

76. A metfKxl of isolating a first subterranean zone firom a second subtenanean 
zone in a welSxm, comprising: 

positioning one or nrxxe solid tutnilars within the welit>ore. the soBd tubulars 
traversing the flrst subtenranean zone; 
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posrHonlng one or more perforated tubulars wKWn the wellbore each including 
one Of more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radially expendir^ at least one of the pdmary solid tubulars and perforated 
tubulars within the wellbore; 

nuididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean 2sone within the wellbore external to the soBd tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subtenanean zone In a 
wellbore, at least a portion of the wellbore indudfng a casing, comprising; 

positioning one or more solid tubulars within me wellbore; 

positlCHilhg one or more perforated tubulars within the vi/ellbore each including 
one or more radial passages, the perforated tubulars ta^versing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weDbore; 

fluidlcly coupling the soBd tubulars with the casing; 

fluldldy coupling the perforated tubulars with the solid tubulars; 

fluldiciy teolating tfie producing subtenanean zone from at least one other 
subterranean zone vwmin the wellbore; 

fluldidy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

monitoring the operiatlng temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated, 
tubulars by further radial expansion of the perforated tubulars within the welttK>re. 

78. . A systOT) for isolating a first subterranearv zone from a second subterranean 
zone in a wellborB, comprising : 
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means for positioning one or more solid tubulars within the vvelibore, the solid 
tubuiars farayerslng the first subtenanean zone; 

means for positioning one or more perforated tubulars within the weltbore each 
Including one or more radial passages, the perforated tut>ulars traversing the second 
5 subterranean zone; 

means for radlaliy expanding at least one of the solid tubuiars and perforated 
tubulars within ttie wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubular^ 

means for preventing the passage of fluids from the first subterranean zone to 
10 ' the second subtenanean zone wRhin the wellbore external to the solid tubuiars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubuiars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A systeni for extracting materials from a producing subtenanean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning or^ or nrK)re solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 
25 means for fluidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone; and 
30 emans for cleaning materials from the radial passages of at least one of the perTorated 
tubulars t»y further radiaf exparision of the p^forated tubulars within the weHbore. 
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